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software for 


Amstrad disk | 


Owners of an Amstrad disk- 


based computer system will be | 1 


interested to hear of a collection 
of FREE software. What's the 
catch? You may well ask. Well 
for once there is no catch. 


The software is free because 


it is in the public domain, ie there 
is no copyright holder to come 
down on anyone making copies 


of the software. 69 such pro- | 


grams have been collected 


together and a book describing | 


them has been compiled by | pe 


Davis Rubin Associates. The 


fact that documentation exists | 


overcomes one of the major 


problems with PD software in | 4 


that it is often obtained with little 
or no instructions. 


Programs in the collection : 


cover a wide range of applica- 
tions from games to business. 


In the UK the book plus pro- § 
grams cost £39.95, or £27.95 if | 
the buyer supplies three format- | 

ted disks. The book onits ownis 


available for £18.95. Those with 


even a basic grasp of maths will | 


spot that £27.95 — £18.95 does | 


not equal free. The £9 difference 
covers the cost of copying the 
software — if there is a catch this 
is it. 


To order or to request more 
information contact Davis Rubin 
Associates, 1 Canonbourne, 
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Weston sub Edge, Chipping 
Campden, Glous, GL55 6QH. 
(Telephone 0386 841181). 
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British company 


| provides OS for 


Commodore's 
Amiga computer 


The American launch of Com- 
Amiga computer 
means the end of a very frustrat- 
ing time for Bristol based soft- 
ware house Metacomco. 

The company was called in by 
Commodore to write the 
operating system for the new 
wonder machine when the com- 
pany originally selected for the 
job had trouble meeting Com- 
modore's deadlines. 

Metacomco’s experience 
with TRIPOS gave it a flying 
start and a version of this 
operating software was 
demonstrated on the Amiga 
within one month. 

The secrecy surrounding the 
Amiga project meant that 
Metacomco could only respond 
with the time honoured ‘no 
comment’ to the increasing 
number of curious press 
enquiries. 

The first issue of Computing 
Age, on sale on September 13th 
will assess the Amiga computer 
in some depth. More on 
TRIPOS/AmigaDOS then. In the 
the success of 
Metacomco in producing sucha 
high quality piece of software on 
time only goes to show that the 
UK can still show a world beat- 
ing lead in the field of software 
production. 


Bitstik CAD 
system gets 
plotter 
interface 


Many BBC users will be familiar 
- with the Bitstik CAD system. 
Originally developed for the 
Apple computer, the system 
was launched for the BBC micro 
some time ago. A severe draw- 
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back with the mark one version 
of the Bitstick was that, while it 
allowed operators tc create 
complex graphics on-screen, 
the software didn’t support any 
interface to a plotter capable of 
producing hard copy. But the 
new system now takes care of 
this. 

The Bitstick 2 costs £795 and 
owners of a level 1 system can 
upgrade to the new model for 
£450. 

A full review of Bitstik 2 will 
‘appear in a future issue of Com- 
puting Age. In the meantime 
more details from Robocom 
Limited, Clifton House, Clifton 
Terrace, London, N4 3TB. (Tele- 
phone 01 263 8585/272 8417). 
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What price. quality? 


The answer if you're in the 
market for a computer display 
monitor is around £400. In the 
days of low cost colour 
monitors £400 may seem a high 
price to ask for a 14” design but 
this is what it will cost to get hold 
of Sony’s new KX14CP1. 

But the unit is packed with 
features that Sony hopes will 
justify the extra expense. In 
addition to adopting Sony’s 


Eye in the sky — 
ear on the 
ground 


There is increasing interest in 
linking home computers to 
satellite ground _ stations 
designed to receive the trans- 
missions of the ever increasing 
number of satellite orbiting the 
earth. 

MM Microwave Limited of 
York has recently announced 
the ASTRID satellite receiving 
system designed to decode and 
display data transmitted by the 
UOSAT satellites. The received 
data is recorded on a cassette 
recorder — the data may sub- 
sequently be displayed on a 
number of home computers. 

Information transmitted by 
UOSAT includes experimental 
CCD TV camera signals, orbit 
information, satellite status and 
synthesised speech telemetry. 
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Triniton tube technology the 
monitor has a fine aperture grille 
which the company claims 
offers a superb clarity and 
reduces the effects of unwanted 
reflections. 

Perhaps the most notable 
feature of the new monitor is the 
range of inputs. In addition to 
compatibility with all the com- 
posite video standards (PAL, 
NTSC and SECAM) the monitor 


Astrid is priced at £144 and is 
supplied with comprehensive 
information regarding the 
reception of satellite signals. 


For more details contact MM 
Microwave, Satellite Group, 
Thornton Road _ Industrial 


Estate, PICKERING, North 
Yorkshire. (Telephone 0751 
75455). 


6 
Low cost disk 
e 

drives 
At £66 including VAT, RCS 
Computer Services’ claim to be 
offering the lowest cost disk 
drive system for the BBC micro. 

The unit is based on an 
Olivetti 5.25” drive providing a 
100K, 40 track system. The 
drive is supplied with a utility 
disk, manual and all the cables 
required to connect it to a BBC 


micro fitted with Acorn’s DFS. 
Further details from RCS 


has an eight pin RGB digital 
input and a 21 pin SCART RGB 
analogue connector. Add to this 
separate BNC and phono inputs 
for composite video and the 
Sony monitor should be able to 
cope with just about any signal 
format that a computer throws 
at it. 

The monitor will be available 
from mid-August at your local 
Sony dealer. 


Computer Services (Leeway 
Data Products), Enterprise 
House, Central Way, North 
Feltham Trading Estate, 
Feltham, Middlesex, TW14 0RX. 
(Telephone 01-844 2044), 


Increased 
penalties for 
pirates 


The copyright (Computer soft- 
ware) Amendment Act received 
its Royal Assent in mid-July. 
The amendment brings com- 
puter software within the scope 
of the 1956 Copyright Act. The 
Law now provides for very stiff 
penalties for those convicted of 
offences concerned with the 
unauthorised duplication and 
distribution of computer soft- 
ware. 

The maximum penalty for the 
manufacture, distribution or 
importing of pirated software is 
now an unlimited fine, or up to 


In the 
picture 


Video digitisers capable of 
accepting standard video sig- 
nals as input and converting this 
analogue information into a 
stream of digital information ina 
form that can be placed into a 
computer’s display RAM, have 
numerous applications. These 
range from the trivial such as the 
old favourite, picture printing on 
tee shirts to more serious appli- 
cations in research and sec- 
urity. 

For the average computer 
user such devices have been 
too expensive. Two recently 
released digitisers reverse this 
pattern by offering high specifi- 
cation designs at a reasonable 
price. 

The first is for use with the 
BBC micro and is marketed by 
Watford Electronics. The pack- 
age includes the digitiser unit, 
software in sideways ROM and 
a comprehensive user manual. 
The software includes a special 
print dump routine designed for 
production of fast, correctly 
proportioned picture prints. 

Commodore 64 owners are 
catered for by the CRL digitiser. 
This again provides the inter- 
face and software to allow 
standard composite video 
images to be stored in the com- 
puter’s RAM memory or written 
away to disk. Stored images 
may be processed and a printer 
driver allows the stored images 
to be printed out. 

For more details of the BBC 
digitser which costs £89 plus 
VAT contact Watford Elec- 
tronics at 250 High Street, Wat- 
ford, WD1 2AN (telephone 0923 
37774). The CBM 64 unit costs 
£149.95 and will be marketed by 


CBI of 7 Wings Yard, Car- 
penter’s Road, London, E15 
2HD (telephone 01 533 2918). 


two years imprisonment, or 
both. Those selling, or even in 
possession of such counterfeit 
goods can be fined a maximum 
of £2000 for each offence. 

The changes in the amend- 
ment up the stakes in the pirate 
game and should go some way 
to reducing the number of illegal 
copies of programs that are in 
circulation today. 
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In late July Atari made a 520ST development 
system available to F&CM for a period of two 
weeks. The development system differs from 
those that will be available to the public only in 
the software supplied. 
Development systems provide the Digital 
Research C compiler, the GEM Toolkit and usual 
CP/M-68K development tools such as an 
assembler, « linker and a symbolic debvgger 
(the latter being a version of our old friend 


software to be bundled with the final version of 
the system, but these were not available for 
review. Most were said to be only a couple of 
weeks away from completion, but with the 
exception of DR Logo and a brief glance at GEM 
Paint, we can’t comment on the performance of 
these 


Accepting that any assessment of the 520 


it would be useful to see how the system per- 
formed in respects other than mere graphics 
ability. 

With the resources made available to us in 
the form of the development system, the 
obvious approach was to write a few C pro- 
grams — the BASIC wasn’t ready either — to 
check the speed of the machine and to see how 
versatile its tools are. At this point Adam Den- 
ning takes up the story... 


We were severely hindered by a funda- 
mental part of the system — TOS. This is the 
ST's own operating system, but is in effect 
merely a souped-up CP/M-68K, com- 
plete with FCBs, DMAs and archaic direc- 
tory structures. 

The problem was that it kept on crash- 
ing. Okay, this fact is well documented, 
and it has even been admitted that these 
early STs are best considered as very early! 
The second problem was that only a ‘quick 
and dirty’ editor was available. Now, CP/M 
being what it is, we could at least have 
expected to see a version of the infamous 
ED, couldn't we? Some companies 
developing software for the machine told 
us they had resorted to typing in the HEX 
bytes directly, using SID. 

The programming editor supplied 
proved fairly useful. Except for another 
problem. Invoking the editor directly from 
the GEM Desktop started the program, but 
there was no cursor. This made the task of 
editing somewhat difficult, as the only way 
to tell where you were in a file was by pres- 
sing BACKSPACE until something 
deleted. Not entirely satisfactory. This 
problem was solved, in time, by reading 
through a mountain of software documen- 
tation. GEM, it seems, lies at the root of the 
problem. Unless it is told otherwise, all 
applications (ie programs) are considered 
as specifically GEM applications, which 
means they don’t need a cursor. 

All this could be alleviated, and a cursor 
gained, if the time was taken to install the 
program as a ‘DOS -— takes parameters’ 
application. This involves selecting the 
application's icon, entering the ‘Options’ 
drop-down menu, selecting ‘Install Appli- 
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The Atari ST: a few problems still remain 


GEM STILL 
FLAWED 
ON ATARI ST 


Atari GEM is not ready yet. That's the 
conclusion Adam Denning came to after 
struggling with the ST development kit. He 
found that trying to run a few simple 
banchmarks in C was too much for the 
prototype computer. 
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cation’ and finally clicking on the ‘DOS 
takes parameters’ box. Once that process 
has been completed, the installed applica- 
tion will behave much more sensibly. 
Whenever the program is invoked, it allows 
you to type a typical CP/M or MS-DOS 
command line, so you can actually give a 
name to the thing you are creating, and it 
also produces a cursor. But... hang ona 
minute! Wasn’t GEM supposed to remove 
the need for complicated lines? Oh well. 


“TOS ... merely a souped 
up version of CP/M 
68K...” 


Worse than that, every application which 
needs to be accessed in this way must be 
installed, involving all those mouse pres- 
ses per program, and if you want the instal- 
lations to be permanent, you then have to 
save the Desktop on disk. If you go too far, 
things can get out of hand. On the PC 

| version of GEM, | decided to install all the 

| development tools. This has the advantage 
of giving you pretty icons, and more use- 
fully, allows you to select a product of one 
of these applications, which will in turn 
invoke the application, thus obviating the 
need for the aforementioned command 
lines. So, | installed DEBUG.COM as an 
application, and said that it takes .COM 
files as its ‘document type’. Instantly, all 
COM files became DEBUG documents, 
which meant that | couldn't run such fun- 
damental things as COMMAND.COM as it 
was no longer considered an application. 
As | didn’t realise this until after | had saved 
the Desktop, | was stuck with it. | still 
haven't discovered how to un-install an 
application! 

Back to the ST. Having written a few 
valid-looking C programs using the screen 
editor, the next task was to transfer them 
across to the compiler disk for compilation. 
Now, our Atari has only one disk drive, but 
the operating system is sensible enough to 
know this. When it is asked to copy a file 
from disk A to disk B, it prompts at sensible 
moments for the operator to switch the 
disks in the drive. Every so often, it worked. 


Atari still intends to launch the 520ST at the 
PCW show in September. The company’s 


hardware during our tests, and came to the 
condusion that the faults were caused by 
software birth pains — ie the TOS’s crashing 
antics and the lack of a decent editor. Itis to 
Atari‘s credit that it has not followed the 
example of one British manufacturer by 
launching « bug ridden machine on an 
unsuspecting public. Benchtests and soft- 
ware reviews will be published in Comput- 
ing Age as soon as we receive the full pro- 
duction versions. 
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Most of the time it got as far as the last 
disk-swap request and then bombed out. 
Finally, with much perseverance, we got 
one of C files across. The next trick was 
compilation. 

The C compiler, in common with all Digi- 
tal Research C compilers, is comprised of 
a number of overlays. One for the pre-pro- 
cessor, one for the parser and one for the 
code generator. Normal stuff, it seemed. 
The MS-DOS DR C compiler is kind 
enough to invoke each in turn. The TOS 
compiler is not. And each section has a 
very tedious syntax which, even with cor- 
rectly installed applications, means com- 
plicated command lines. We did discover a 
batch file, C.BAT, which seemed to be 
equipped to handle the whole lot. The 
question is, how do you run a batch file 
from TOS? CP/M programmers will no 
doubt be familiar with the SUBMIT pro- 
gram, and MS-DOS users will know that 
the MS-DOS command line interpreter, 
COMMAND.COM, is capable of executing 
-BAT files as automatically as it does .EXE 
and .COM files. We could find no program 
called SUBMIT.PRG on any of the TOS 
disks, and the command line interpreter, 
COMMAND.PRG, seemed unable to cope. 

Eventually, we discovered a file called 
BATCH.PRG, which turned out to be just 
what we wanted. It had to be installed, of 
course, although it could have been run, 
tortuous command lines and all, from 
COMMAND.PRG. Anyway, the compila- 
tion finally proceeded, Compilation got 
more and more complicated. Each section 
of the compiler seemed to produce more 
than one output file, various permutations 
of which were needed by the subsequent 
sections. Throughout the process, files 
were being deleted automatically by the 
batch file. 


The output of this compiler is not a 
relocatable object file, ready to be linked, 
as it is with other DR C compilers, but is 
instead an assembler source file which 
needs to be fed to the assembler. This too 
was done automatically by the batch file. 
The final result is a relocatable object file 
called <filename>.O, which can be linked. 
But more of that later. 

As any C programmer knows, the gen- 
eral way to access a file in a C program is 
by using the fopen() function to return a 
pointer to type FILE, which uniquely iden- 
tifies the open stream. Our problem was, 
the file which normally contains the defini- 
tion of just what a FILE type is, STDIO.H, 
was nowhere to be seen. Perhaps it wasn’t 
needed? No, that didn’t work either. Even- 
tually, we gave up trying to open files and 
reverted to the easier things such as 


main () 


{ 
print f(“\nHello worid!\n”); 
} 
and 
main () 
C 
int i; 
for (i=0;i<32767;i++) printf(“%x" i); 


‘This is the stuff reviews are made of’, we 
thought! 
Once the object files had sida created, 
the linkage process needed to be started. 
This looked as though it may be almost as 

simple as compilation. 

With two different linkers to choose 
from, we again searched for a batch file 
which could do the work for us. Finding ]. | 
this, it became apparent that we needed to 
copy our newly created object file to the 
linker disk so that we could generate, ulti- 
mately, the executable .PRG file. Although 
we were by now well aware of the hassles | 7 
involved in disk to disk copies, the process | | 
had to be undertaken. Unfortunately, the 
linker disk turned out to have insufficient 
room for the object file (which was a sur- 
prising 9K long!), so we decided to go out 
and buy a few disks to create some work- 
ing copies. We should have done this in the 


ICONS AND WIMPS 


GEM: THIS 


Adam Denning 
explains how GEM 
should make life 
easier for both 
programmers and 
users. 


Icons and WIMPs are this year’s model. It 
all started with Apple’s Lisa and Macintosh 
computers, but with Microsoft and Digital 
Research immediately taking up the 
cudgels for the PC*market, things have 
really taken off. 

So far, only Digital Research's product, 
GEM, has appeared; Microsoft's Windows 
is one of those products which has been 
coming ‘real soon now’ for months. GEM is 
available for the PC and most of its com 
patibles; and is standard on the Atari ST 
range. 

Herein lies the key, as GEM is much 
more than just another WIMPs system. 
GEM stands for ‘Graphics Environment | 4 
Manager’ and has the wonderful virtue of | 7 
having the same programmer interface on 
each and every implementation. This ! 
means that if one were to write a program | | 4 
for GEM on the PC, it could be transferred | 
to the ST and would run in an identical way. 

Well, not quite. The condition is that the 
program is written in the C language. On 
the PC, it is easiest to use the Lattice C 
compiler, although Digital Research’s own 
C compiler can be used. On the ST, the 
very same source file would be compiled 
on the C compiler which is supplied with }. ° 
the ST development system. Apart from 
demonstrating the portability of the C 
language and the intelligent way in which 
GEM has been written, it has the potential 
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“4... most users will not 
ee to use the C 
compiler .-« The OS itself 
though is 
unsatisfactory .. .’ 


first place, of course, but you know how it 
is when you’ve got a new toy! 

This is when the final blow struck. After 
spending £37 on ten disks, we came back 
to the office to begin the process of copy- 
ing requisite files from master to backup. 
Except . . . the Atari refused to boot under 
any circumstances, and despite numer- 
ous attempts with three system disks, we 
haven't got the machine to boot since. 


ESR 30 Rte KL OO ees ee | 
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| | After this, you begin to respect tacky] 520system. +4 this, you begin to respect tacky 
dongles and microdrives. 

The upshot of all this is that we are 
unable to bring you any benchmarks or 
approximate timings, except to say that 
the GEM Desktop itself far outperforms its 
8088-based PC equivalent. 

The experiences with the review system 
show that the 520ST is still some way from 
being ready for public consumption. While 
the majority of users will have neither the 
need nor the programming skill to make 
use of the C compiler, the operating 
system itself is still unsatisfactory. Atari:is 
confident that by the time of the PCW 
show, the operating system and the bun- 
died software will be ready for public 
launch. In the meantime we have been 
assured that once finalised versions of the 
software are available we will have a 
chance to reassess the performance of the 


YEAR’S MODEL 


to make a lot of software houses very rich 
as the same program can be sold for two 
entirely different machines with no extra 
development time. 

The only additional expense is that you 
must have the GEM Programmer’s Toolkit 
for each computer, as this contains the 
small section of assembler which inter- 
faces with the VDI and the AES. The Toolkit 
costs around £500, which is peanuts to 
most software houses developing PC soft- 
ware. 

The VDI is essentially the GEM device 
driver and the AES is the Applications Envi- 
ronment Services manager. They both 
have exactly the same interface, so once 
you have got to grips with the GEM system 
on one machine, you'll understand it on all 
the others. 

The Toolkit also comes with the C ‘bind- 
ings’ for each GEM routine. These bindings 
are the calls and assignments needed for 
each operation, and they are the same for 
each GEM implementation. The technique 
would be to develop your programs, com- 
pile the C sections along with the relevant 
GEM interface routines, assemble the tiny 
sections of 8086 or 68000 assembly 
language, and then link them all together 
as an .EXE or .CMD file. 

The number of routines available in the 
Toolkit is immense, and once you have got 


GEM is much 
more than 
just another 
WIMPS 
system. 
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used to the graphics co-ordinate system 
you can do literally anything. The VDI is 
best seen as the successor to Digital 
Research's earlier graphics system, GSX. 
It allows programmers to treat each output 
device in exactly the same way, so the rep- 
resentation of a picture on the screen will 
be exactly the same on a printer or a plot- 
ter. This has been used in the applications 
programs, such as GEM DRAW, which 
allows you to build up pictures on the 
screen and then get camera-ready artwork 
out of your plotter. 

The VDI consists of two major compo- 
nents —the device independent part, called 
GDOS (‘Graphics Device Operating 
System’) and the device-dependent 
device drivers for each output device. 
These are generally supplied with the GEM 
implementation. The IBM PC GEM, for 
example, comes with device drivers for 
Epson and /|BM printers, the Hewlett- 
Packard plotter and numerous different 
display monitors and graphics card 


! options. 


A simple graphics program which used 
the VDI would be very trivial to write. A call 
(an INT on the PC and a TRAP on the 
68000) to the VDI opens the ‘workstation’, 
and a further call could be used to draw an 
arbitrarily complicated figure. At the end of 
the program, the workstation needs to be 


cS 
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520 system. 

All in all, | don’t think that our 
experiences reflect upon Atari so much as 
Digital Research. GEM is that company’s 
product, as is most of the other software 
provided with the ST. GEM provides a 
beautifully friendly interface between the 
computer and the user, but the interface 
between the GEM Toolkit and the pro- 
grammer is truly horrific. 

Another month’s work by DR on the 
documentation, of what is certainly a radi- 
cal and revolutionary product would have 
made the task of the programmer far 
easier. 

The ST itself remains impressive but it 
does have the powerful threat of this 
month’s wonder machine, the Amiga. That 
beast is certainly a better machine, and 
doesn't cost all that much more. The gold, 
it seems, is yet to glisten. 


closed. The tedious part of the code is fil- 
ling each of the VDI control arrays with the 
parameters and co-ordinates, but apart 
from that there really isn’t much to it. 

The AES contains the ‘higher level’ inter- 
face routines, such as the screen manager, 
the AES shell, the menu subroutines and 
the mouse routines. There is no require- 
ment for an applications program to ever 
call or use any part of the AES, but the 
integration between the program and the 
GEM Desktop is far greater and more 
uniform if it does. 

The Desktop is the standard application 
supplied with the VDI, but as it is the pro- 
gram which. effectively implements the 
Mac-like interface on the PC, it is really 
rather more fundamental than ‘just another 
application’. Most users of the GEM 
system will run all other programs from 
within the desktop, so that upon termina- 
tion of the program, the machine re-enters 
the desktop rather than coming up with the 
familiar A>_ prompt. 

All the physical operations such as 
changing a window's size, dragging it to 
another position, clicking on an icon and 
selecting it, or dragging an icon along the 
screen are handled by the subroutines in 
the AES library, but it is up to the applica- 
tion program to decide if the sizes or posi- 
tions are actually valid and therefore 
accepted. For example, if you drag a file 
from a disk directory to a blank area of the 
workspace, it is the desktop itself rather 
than the AES or the VDI which objects to 
the action. 

That GEM is here before the potentially 
better Microsoft Windows, and that the 
interface between programmer and device 
driver is so sensibly worked out and so 
easy to use must make the system a win- 
ner. If (as Digital Research must hope with 
a fervour equal to Atari’s) the ST takes off, 
Microsoft and maybe even IBM itself will 
need to think again. And again. 


—— 
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IMPORTANT ANNOUNCEMENT 


COMPUTING AGE 


First Issue on sale September 13th 


From September 1 3th Electronics & Computing will become Computing Age. 
We thought readers of E&CM would like a sneak preview of the new magazine — 
we've therefore taken the wraps off the front cover of Issue One. We hope you 
like the look of Computing Age—remember the new title will incorporate all the 
popular elements of E&CM plus many new features of interest to the computer 
enthusiast. 


In the First Issue... 


Making the leap to 16-bits 

A comparison of four leading low-cost 16-bit computers. That’s the Apricot Fle, 
Sanyo MDC550, Sinclair QL and Atari 520ST. 

Log on to Gold 

A practical guide to electronic mail: how to get started; making the best use; and 
of course, how much does it really cost? 

BBC EPROM blower 

This project was originally published in E&CM two years ago. It proved so popular 
we've decided to run it again and make a number of improvements. 

Compact disk storage 

Or how to put all 24 volumes of the Encyclopaedia Britannica ona single disk and 
still have room to spare. 

Simple C 


An introduction to the key language of modern computer systems. 


Plus: Using operating systems; The Commodore Amiggq; Packet switching; Epson 
LX80 review; software for the BBC, QL and Amstrad, and more news, reviews, 
and features. 


PLUS free 32 page guide to the latest in 
computer hardware. 


Place an order with your newsagent now — 
demand for the first issue of Computing Age 
is bound to be great. 
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THE LEAP TO 16BITS 


BEST BUYS OF THE NEW GENERATION 


FIRST 
ISSUE! 


ANEMAP PUBLICATION USA$2.95 GERMANY D6.00 SINGAPORE $S$4.95 


MASS STORAGE | 


Drive control 


Mike James 
continues his series 
on mass storage 
techniques with an 
in depth look at disk 
drive control and 
interfacing 


The control electronics used to operate a 
floppy disk are divided betwen the drive 
and computer. There is usually at least one 
PCB included within a disk drive to control 
its motors and to begin the process of 
interfacing with the computer; these are 
fairly primitive functions and the computer 
usually has a further chunk of circuitry 
dedicated to looking after the disk drive — 
the disk controller, The connection 
between the drive’s electronics and the 
computer's disk controller are, for the com- 
puter industry, remarkably standard. Both 
5.25” and 3.5” drives use a 34 pin PCB con- 
nector with roughly the same pin assign- 
ments, and most 8” disks use a 50 pin PCB 
connector. In other words 5.25” and 3.5” 
drives are generally plug compatible and 
you only have to watch out for a few ‘dif- 
ficult’ brands of 8” disk drive. 

The easiest way to appreciate what the 
disk drive’s electronics do is to examine 
the purpose of each of the active connec- 
tions between it and the computer’s disk 
controller. Rather than deal with the con- 
nections in order of pin number it is logical 
to treat them according to what they do. 
But for reference purposes Table 1 gives 
their functions in order of pin number for 
5.25, 3.5 and 8” drives. 

The READ DATA line simply passes a 
stream of pulses to the computer. These 
are derived by amplifying and processing 
the read head’s output. That is, the pulses 
correspond to the pattern of magnetisation 
on the disk as it passes under the read 
head — wherever it might be on the disk. 
Notice that the read data line presents a 
stream of pulses, not data, to the com- 
puter. It is the responsibility of the disk 
controller to convert the pulses to useful 
data. 

The INDEX/SECTOR pulse line is the 
amplified and ‘squared up’ output of the 


Figure 1. The division of the disk drive electronics. 


COMPUTER 
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index sensor (see last month’s article 
Remedies for a sick disk drive). Each time 
the disk’s index hole passes under the 
index sensor a short pulse (approx 40ms 
for a 54" disk) is output on this line. 

The index/sector pulse line is sometimes 
used by disk controllers to detect the pre- 
sence of a disk in drives that do not have a 
READY line (see later). Index/sector pulses 
indicate that a disk is in place and is spin- 
ning. 

The TRACK 00 line is the output from the 
track zero switch. It is used by the disk 
controller to tell when the head is 


TABLE 1 


Pin number 
5.25" (8°) 
4 (18) 


Function 

Head load 

DS4 drive select 4 
Index —index/sector pulses 
DS1 —drive select 1 
DS2-—drive select 2 
DS3-drive select 3 
Motor on 

Step Direction 
Step pulse 

Write data 

Write gate 

Track zero pulse 
Write protect 

Read data 

Side select 

Ready 


Note: all odd numbered pins are ground. 


The standard control lines to the com- | 
puter are: 

READ DATA 

INDEX/SECTOR PULSE 

TRACK 00 

WRITE PROTECT 


DISK DRIVE 


RAW SIGNALS 
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positioned over track zero. 

The WRITE PROTECT line is the output 
from the write protect switch. The disk 
controller tests the status of this line to dis- 
cover if it is permissible to write on a disk. 

The input lines to the disk drives are 
more numerous but just as simple: 


WRITE GATE 

WRITE DATA 
MOTOR ON 
DIRECTION SELECT 
STEP 


The WRITE GATE sets the drive either to 
read or to write a disk. If the write gate line 
is set low then the drive’s write electronics 
are enabled. 

The WRITE DATA line is used by the disk 
controller to send a stream of pulses to the 
drive’s write amplifiers. Of course this 
stream of pulses only reaches the head if 
the write gate tine has first been set low. As 
in the case of the read data, the stream of 
pulses has no meaning to the disk drive 
and the way that it is derived from the data 
is entirely a matter for the disk controller, 

The MOTOR ON line does exactly what 
its name suggests. A low on this line turns 
the drive’s motor on and starts the diskette 
spinning. Some drives take no notice of 
this line as their motors are kept perma- 
nently running. Some drives also load the 
read/write head as the the motor is started 
(but even so it takes about a second for the 
disk to come up to speed). 

The DIRECTION SELECT line deter- 
mines the direction that the head will move 
in response to the next pulse on the step 
line. If it is low the head is moved towards 
the centre of the disk. 

The STEP line causes the head to move 
by one track in the direction determined by 
the direction select line. A pulse on the step 
line then causes the head to move. 

In a system using only a single drive the 
interface lines described above are suffi- 
cient, but if there is more than one drive in 
use then the disk controller must have 
some way of selecting one of them. The 
DRIVE SELECT lines DS1 to DS4 are pro- 
vided to do just this. When more than one 
drive is used it is normal to connect all of 
the interface lines to all of the drives; this is 
called ‘daisy chaining’. 

The drive select lines DS1 to DS4 are 
also connected to each drive but only one 
drive is configured to respond to each line. 
A drive is selected and will respond to the 
disk controller’s commands if its drive 
select line is low; if it is high then all signals 
on the input lines are ignored and no sig- 
nals are entered into the output line. 

There are a number of other lines that are 
occasionally found: HEAD LOAD, SIDE 
SELECT and READY lines are very com- 
mon. 


Recording Methods - 
FM and MFM 


The method of representing data as a 
stream of bits to be recorded on a floppy 
disk is up to the disk controller. All that the 
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drive does is faithfully record the pulses 
that are sent to it and reproduce them on 
demand. Due to the size of the head gap 
(see Making a mark E&CM July ’85) there is 
a lower limit to the size of pulse that can be 
recorded reliably using a given drive. The 
size of this pulse obviously determines 
how much data can be recorded on a disk, 
and disk drives are made in two types — 
single density and double density. 

The only difference between a single and 
double density drive is the size of the head 
gap. You can use a double density drive in 
a single density application but, obviously, 
not vice versa. 

Fortunately, apart from one or two 
exceptions such as Apple, most com- 
puters use either the FM (Frequency Mod- 
ulation) or the MFM (Modified Frequency 
Modulation) method of recording data. All 
that is needed is a representation of 0 and 
1 that can be easily decoded. The FM 
method is generally used for single density 
recording and it works by recording the 
data and a stream of clock pulses (illus- 
rated in Figure 2a). The clock and data 


NOTE: 
C = CLOCK PULSE TIME 
D = DATA PULSE TIME 
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pulses are easily recovered from the data 
stream using either a simple mono-stable 
or a phase locked loop. The MFM method 
is a little more complicated in that no clock 
pulses are recorded unless a pair of zeros 
occurs together (see Figure 2b). 


‘Apart from one or two 
exceptions such as Apple, 
most computers use the 
same recording method’. 


Formatting and soft 
sectoring 


Now that we have a method of recording 
information on a disk, the next question is 
how to organise the storage of data. Each 
track could be treated as a unit of data 
storage and one complete track read and 
written to at a time, but this involves a large 


Figure 2(a) FM coding; (b) MFM coding. 


amount of data (approximately 2K). A bet- 
ter method is to divide each track into a 
number of smaller units called sectors. The 
number of sectors into which a track is 
divided varies between systems. Typical 
sector sizes are 128, 256 or 512 bytes. 
Using a sectored disk any data can be 
found by giving two pieces of information — 
its track number and its sector number. 
(The track and sector number are often 
quoted together and referred to as a ‘disk 
address’.) 

It is easy to see how the drive can find 


fields that make up a sector in Figure 3. 
The track number is also recorded in each 
ID field to enable the head’s current posi- 
tion to be verified. The length of the data 
portion of the sector is also recorded as a 
simple code: 00 = 128 bytes; 01 = 256 
bytes; 02 = 512 bytes; 03 = 1024 bytes. 
For synchronisation purposes there are 
a number of special data patterns or 
address marks that are recorded on the 
disk. These address marks correspond to 
sequences of pulses that can’t normally 
occur because they lack various clock 


‘—~———_——0 a }¢-——baTA FIELo>———»>| 


TRACK SIDE SECTOR | SECTOR — DATA 
NUMBER | NUMBER | NUMBER | LENGTH 


BYTES 1 


INDEX PULSE 


512 


POST- 
PRE-INDEX INDEX DATA DAT. 
GAP GaP GAP GaP 
~ 3 


Figure 3 (top) IBM sector format. 
Figure 4 (bottom) IBM track format. 


any given track: starting from a known 
track — track zero say — it simply steps in 
the required number of tracks. But how 
does it find a given sector? 

There are two methods of indicating 
which sector is about to pass under the 
read head: hard sectoring and soft sector- 
ing. A hard sector disk uses ‘sector holes’ 
to mark the start of each sector in the same 
way that the index hole marks the start of 
each track. Finding a given sector is simply 
a matter of counting the number of sector 

| holes that have passed under the index 
sensor since the last index pulse. For vari- 
ous reasons hard sectored disks are not 
used very much these days and most 
systems use soft sectoring. 

A soft sectored disk has information 
recorded on each track that allows the 
drive to read the number of the data sector 
about to pass under the read head. Each 
sector is in fact made up of two portions, 
an ID field and a data field. The ID field con- 
tains unchanging information about the 
nature of the sector and is not re-written 
during normal disk operations. To create 
the pattern of ID and data fields on a dis- 
kette it has to be formatted, and the format 
program is generally the only software that 
ever writes ID fields. You can think of ID 
fields as a sort of magnetic equivalent of 
the sector holes used by hard sectored 
disks, but ID fields are more versatile 
because-they can be read to discover the 
sector number of the data about to pass 
under the read head. 

There are a number of different ways to 
format a disk but nearly every system 
either uses or can use a format that is close 
to the IBM 3740 standard. You can see the 
exact construction of both the ID and data 


pulses; in that way the disk hardware can 
identify an address mark without any 
doubt. Different address marks are used to 
signify the start of the ID field (the ID 
address mark) and the data field (the data 
address mark). At the end of each of the ID 
and data fields are two Cyclic Redundancy 
Check (CRC) bytes, used to make sure that 
data has been read without error. CRC 
bytes are computed when any field is writ- 


are four types of gap and each has a 
unique format to help with the detection of 
the address marks. The complete format of 
a track can be seen in Figure 4. The 
standard IBM 5.25” format gaps are made 
up as follows: 


Postindex 22 bytes made up of 16 
FFH followed by 6 00H 
ID 17 bytes made up of 11 
FFH followed by 6 00H 
32 bytes made up of 26 
FFH followed by 6 OOH 
274 bytes made up 
of FFH 


Data 


pre-index 


When you consider all of the information 
that is recorded on a disk other than the 
data in the data field you can appreciate 
that the unformatted capacity of a disk is 
much more than its formatted capacity. 


The disk controller 


Now that the details of the disk’s own elec- 
tronics and the intricacies of soft sectoring 
have been explained you should be able to 
see what is left for the disk controller to do. 
These days most disk controllers are 
designed around a single chip — either the 
8271 or one of the Western Digital 179X 
controllers. If you need to know how one of 
these chips works then there is no substi- 
tute for a data sheet, but a short explana- 
tion of the 1791/2 follows. 

Atypical circuit for a 1791/2 disk control- 
ler can be seen in Figure 5. From the soft- 
ware point of view the controller looks like 
a number of registers — command, status, 
track, sector and data to be precise. The 
command register and the status register 


Figure 5. Simplified 1791/2 disk controller interface. 


REGISTER SELECT 


CHIP SELECT 


ten, and recomputed when any field is 
read. If the recomputed values don’t match 
the recorded values then the data has 
changed since it was written and a read 
error should be reported. 

As well as address marks signifying the 
start of each field there must also be gaps 
between the fields and between the sec- 
tors to allow for timing inaccuracies. There 
must also be a gap following the index hole 
at the start of a track and a gap after the last 
sector before the index hole. Thus there 
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SEPAR- 
to i ATOR 
WRITE DATA 
DIRECTION 


TRACK 00 


WRITE GATE 


HEAD LOAD 


are used by the computer to give the disk 
controller its instructions and to find out 
how they are progressing. The track and 
sector register are used to hold the disk 
address of the sector that an instruction 
refers to and the data register is used to 
send or receive data from the disk drive. 
Given a disk that is already formatted, 
the operations needed to write some data 
to a sector are straightforward. If the track 
register contains the number of the track 
that the head is currently assumed to be 
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over, then the number of the track required 
is stored in the data register and a SEEK 


| command code is stored in the command 


register. A SEEK command causes the 
disk controller to set the stepping direction 
and to output stepping pulses until the 
track register contains the same number 
as the data register. If at any point during 
disk operation the track register is found 
not to contain the track number then an 
error is reported and usually the software 
will issue a RESTORE command to step 
the head out until the track zero switch is 
activated. This moves the head to track 
zero so that the track register can be 
cleared (sometimes referred to as calibra- 
tion). 
Once the head is positioned over the 
| desired track the sector register is loaded 
with the desired sector and a READ SEC- 
TOR command is issued. This causes the 
disk controller to read the ID fields as they, 
pass under the head until one with the cor- 
rect track and sector number is found. 
Then the data in the corresponding data 
field is read in. If an ID field with the right 
track and sector is not found within one 
revolution an error is reported and the disk 
software usually issues a RESTORE com- 
mand and tries a few times before giving 
up and reporting a disk error to the user. 
Writing a sector follows the same stages of 
head positioning and of reading ID fields to 
find the correct sector only; instead of 
reading the data in, the new data is written 


out to the data field. 

The only remaining problem is how a 
disk ever gets formatted in the first place. 
The ID fields cannot ‘be written using a 
WRITE SECTOR command because this 
only changes the data in the data field. The 
answer is that the 1791/2 and most other 
controller chips include a READ TRACK 


‘there are a number of 
ways to format a disk but 


nearly every system uses 
the IBM 3740 standard’. 


and a WRITE TRACK command. Both of 
these commands ignore the sector struc- 
ture of a track and simply take the index 
pulse as a marker fro the start of a track 
which is then either read or written in its 
entirety. To format a disk the formatter 
simply writes the track pattern described 
earlier onto each track in turn using the 
WRITE TRACK command. 


e 
Working upwards 
We have come a long way since the 
description of the basic disk mechanism in 
last month’s article but there is still some 


CIRKWIK 
SCHEMATIC DRAWING ON THE BBC MICRO 


A lightpen driven CAD package orientated to the pro- 
duction of schematic drawings, such as circuit diagrams, 
flow charts, pipework diagrams, fluid logic diagrams and 
many similar professional and aig mesnng applications. 


way to go before the level of disk and pro- 
gram files is reached. So far, all that the 
disk drive and disk controller can do for us 
is store and recall chunks of data in the 
form of sectors. The final stage in making 
the floppy disk useful is converting this col- 
lection of sectors into named files. This is 
where hardware and electronics gives way 
to software — the DOS or Disk Operating 
System. And the dirt on DOS comes next 
month. 


Lightpen or trackerball versions. 

Virtual screen 8 x the BBC’s mode 4. 

Uses standard dot matrix printer in dual-density graphics mode to 
produce excellent quality diagrams. 

Automatic parts list generation. 

Up to 640 different symbols may be in use in any one diagram. 


Total symbol library unlimited in size. 


scale. 


Create your own symbols with the je ona md magnified 


Many electronic symbols already 
included in package. 


CIRKWIK Program for lightpen only ............00 £19.95 
CIRKWIK Program for trackerball/lightpen .... ih 


DATAPEN Lightpen 


Datapen | 


CIRKWIK Program for Grafpad/lightpen 
MARCONI Trackerball (with Micro-Draw) .... £59.50 


ATARI Trak-Ball with BBC interface 
| S.AE. for details of lightpen, CIRKWIK and other programs. 


DATAPEN MICROTECHNOLOGY LTD. Dept. EC9, Kingsclere Road, Overton, Hants RG25 3JB Telephone: (0256) 770488 
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This range of simple 
plotter proceedures 
for the BBC Micro has 
been written by Paul 
Beverley to work 
with the Tandy X-Y 
plotter, but can be 
easily adapted to 
any other make. 


| As a result of its association with ACT, 
Tandy has off-loaded a lot of perfectly 
good A4 X-Y plotters. One of them came 
my way and most of the rest are still being 
sold off. I've since written a range of proce- 
dures on a BBC micro for use with this plot- 
ter, but most of them should work with any 
type of plotter by re-writing the procedure 
that turns the parameters into commands. 

The basic function of the procedures 
shown in Listing 1 is to draw pictures and 
diagrams made up of geometric shapes: 
rectangles, polygons, circles, ellipses, 
arcs, tangents, chords, radii and so on. 
After clearing the screen and initialising all 
the variables within the system, the rest of 
the program will consist of your own calls 
to the various procedures listed as lines 
10010 onwards. 

As an example. of how simple the pro- 
grams can be, | have included two which 
draw the flags of Canada and USA: List- 
ings 2 and 3; and a program to draw a 
sphere with a 3-D effect: Listing 4. 


Figure 1. Drawing produced by Listing 2. 


Listing 5 is the source code for a 
machine code driver routine to enable you 
to use the serial interface rather than the 
Centronics parallel interface. The plotter 
has both types of interface, but it is much 
cheaper to make up a lead with a couple of 
DIN plugs and a bit of three-core mains 
cable than to buy a Centronics ribbon 
cable. You need the machine code driver 
because the implementation of RS232 on 
Tandy plotters and printers is not as ver- 
satile as it might be, with the result that 
they do not operate properly with non- 
Tandy computers. 

The rest of this article is a description of 
the operation of various procedures to use 
in your own plotting routines. 
PROCmove(x%,y%), PROCdraw(x%,y%) 
The purpose of these two procedures 
should be fairly obvious. But note that the 
values used go through a three stage scal- 
ing process using Xscale, Yscale and 
scale. Unless you change them all three 
scale factors are unity. Changing Xscale to 
0.5 for example will shrink the whole pic- 
ture to half its width. Using scale=0.5 will 
shrink the whole picture to half linear size, 
ie one quarter in terms of area. 

The absolute values of the co-ordinates 
that you can use are in the ranges: x% = 0 
to 2700; y% = 0 to 1860. If you try to go 
further, the pen just lifts off the paper. The 
numbers specify the position in tenths of 
millimetres, ie 27cm x 18.6cm. 

If you use PROCbigsheet you can use 
the larger area of 2980 x 2160 (29.8cm x 
21.6cm), and then PROCsmallisheet 
switches back to A4 size. 

If you want to use positive and negative 
co-ordinates you can move the origin to a 
new position on the sheet. Henceforth all 
procedures work from the new origin. This 
is done by using PROCorigin(ox%,oy%). 


Figure 2. Drawing produced by Listing 3. 
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PROCdots(len%), PROCdodots. The 
lines which the plotter draws can either be 
dotted or full. When you switch to a dotted 
line, you can select the dot length with 
len%. The default is no dots. 

PROCXaxis(length%,tic%), PROC 
Yaxis(length%,tic%) You can draw your 
axes for a graph automatically. Simply 
specify the total length of the axis and the 
space between marks. The starting point is 
the current position of the pen. 

PROChome Just moves the arm off the 
paper, (bottom right) so that you can 
admire your masterpiece or change the 
sheet of paper. Function key 0 is pro- 
grammed to call this procudre in 
immediate mode. 

PROCchange(pencol$) If you want to 
stop the program and prompt for a pen 
change, this procedure prints up an 


instruction to change pens to the one 


specified by pencol$. 

PROCprint(N$,size%,dirn%) = Prints 
N§, starting at the current position of the 
pen, with characters of a given size 
(size%), and in one of four directions (0-to 
3). The character size is scaled with the rest 
of the diagram. 


The remaining procedures all require the 
setting of the global variables X% and Y%. 
These can be set using assignments 
“X%=", and “¥Y%=" or by using, PROC- 
set(x%,y%), PROCshift(dx%,dy%). The 
shift procedure increases or decreases the 
values of X% and Y% by the specified 
amount, eg PROCshift(2000,-500) 
changes the values of X% and Y% by 200 
to the right and 500 down but does not 
move the pen itself. NB PROCmove and 
PROCdraw do not change the values of 
X% and ¥%. 

PROCbox(h%,v%,Ha%) Having set 
X% and Y%, this procedure draws a 
rectangle h% wide and v% high, with or 
without hatching. Ha%=1 for horizontal 
hatching, Ha%=2 for vertical hatching, 
Ha%=4 for diagonal hatching sloping 
down to the right and Ha% =8 for diagonal 
hatching sloping up to the right. Any com- 
bination of types of hatching can be made 
by adding up the values. Thus Ha%=12 = 
(4+8) will give cross diagonal hatching and 
Ha%=3 = (1+2) will give squared hatch- 
ing. The hatch spacing (set initially at 20) 
can be changed with the global variable 
hatch%. 
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G 1. Plotter procedures. 


rat ae oe 


BS Te eee 
Be pee ae 
Oe takes 


oe 


oe Tae 


er zm seer An gp 
gs Sena RE aa 
eee ' % vel a 
Sec ch 
wee vA 
“nag ag aerate eta oo By 
sib neat 


wi ease 
eS Ava ES < nak 
set Soot Beas, porte eee 


Bennie Stee 


i 
Web pote os Be 


Seatac ree 
See 


a 


é SORE t., 
ws sewage 9 
oe i Eg 


sab 


ys 
oe bask 


ows 
une 
es 
if 


Bee 


oS, sete edi ben 
- pe Be a ene oes Ass, 


: Ae chet oes wie. 
sabnoti beats 3H tae bd ; 3 
oe : f ue : 
Cea ve Di teat eee sai 
a ete MEER BNR 8 i vt -- Y 3 bg es 
: : i ale < ag: Pave fein ah rigs 
pees De xe 


Bx rds pene 

4 i 
ateteseg ee ORR” 
een aa) : 
Be 


TES SE ae 
aba taped 


pssst a tbat « 
Pe ea btate egamueters 


eames 
¥ ced aia 2 | 
nde Saeneeene eam 
ne a ae ie a 


OE cides 
3 ve 


toe Rie 
w) gee ge 
Se ae 
«ee IS 
: 4 


SEPTEMBER 1985 ELECTRONICS & COMPUTING MONTHLY - 23 


SOFTWARE 


LISTING 1 (Continued) 


All the circular and eliptical shapes use 
X%, Y% as their centre and are controlled 
by global variables: arcscle, eccenX, 
eccenY and angrot. All the curves have to 
be made up of a succession of short 
straight lines and arescale sets the length 
of the lines of which the curves are made 
up. It does not set the absolute length of 
the lines but is related to the radius of the 
arc. You will find that arcscle=3 is the 
most course setting tolerated. 


The two eccentricity variables stretch all 
the acrs, citcles etc in the two directions. 
(This is independent of the . distortion 
caused by Xscale and Yscale.) If eccenX 
and eccenY are not unity or either Xscale 


or Yscale is changed, PROCcircle will 
produce an elipse. PROCnoeccen just 
switches off the eccentricity ie it makes 
eccenX and eccenY both equal to 1. All 
the circular functions are subject to an 
angular rotation set by the global variable 
angrot. , 


PROCchord(rch%,a1,a2), PROCspoke 
(ra%,asp), PROCarc(ra%,at,a2) Chords 
and arcs are specified by their radius and 
the start and end angles. Spokes (or radii) 
are specified only by radius and single 
angle. (All absolute angles are specified in 
the clockwise direction, measuring from 
the positive X-axis and are quoted in 
degrees.) These can all be made eccentric 


and can also be rotated, although, without 
eccentricity, the rotation of arcs and 
chords would be pointless. They could be 
more easily rotated by choosing different 
values of a1 and a2. 

PROCcircle(rc%) simply draws a circle 
centre X%, ¥% of radius re%,. Elipses can 
be made by using PROCcircle with eccen- 
tricity specified by eccenX and/or eccenY 
and with angular rotation given by angrot, 
but they can also be drawn by using a 
separate procedure, PROCellipse(maj%, 
min%,rotn) where the lengths of the major 
and minor axes are specified, as is the 
rotation of the major axis away from the X- 
axis. This procedure does not change the 
current value of angrot. 
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LISTING 4. Globe. 


1@ MODE7 
20 PROCinitialise 
30 PROCset (1200,9708) 
4@ FORN=1TO2 
5@ FOR eccenY=*@ TO 1.81 STEP @.1 
PROCcircle(4@@) 
73 NEXT 
angrot=978 
NEXT 
1@@ END 


PROCpoly(rp%,sides%,as) produces 
a regular polygon based on the radius of 
the circle that would join its points. It can 
have any number of sides and so if sides% 
is large, this could also be used to produce 
what is effectively a circle. The angle at 
which you start to draw the polygon is 
specified by as. Thus PROC- 
poly(100,4,45) would produce a square 
with sides of length 100 with its sides 
parallel to the axes, whilst PROC- 
poly(100,4,0) would produce a diamond 
shape, ie a square rotated so that its 
diagonals are vertical and horizontal. 

PROCstar(ri%,ro%,points%,as) pro- 
duces a star, with points% specifying the 
number of points, working from an inner 
radius ri%, to an outer radius ro%; the 
starting angle specified by as. Thus for a 
spikey star, ri% should be small compared 
with ro%. 

PROCinitialise sets all the default 
values of variables and also programs a 
couple of useful keys. Key 1 lists the pro- 
gram up to, but not including, the proce- 
dures; ie it lists the bit of the program 


you’ve written yourself. Key 2 calls 
PROChome to move the arm off the 
Paper. 

Listings 2 and 3 are fairly straightfor- 
ward and should illustrate techniques by 
which patterns can be gnerated. Listing 4 
shows just how simple a program can be to 
produce some very interesting effects. 

Listing 5 should be typed in and run if 
you want to generate the machine code 
program needed for running the plotter 
through the RS423 interface. The connec- 
tions for the lead are shown in Figure 4. 


Figure 3 (right). Display produced by Listing 4. 
Figure 4 (below). Connection diagram for 
RS423-RS232 cable. 


DATA OUT 


ZHAN 


LHPATTTSS 
ZHAN 


WN 
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STATUS 


(View shown looking into back of plug ie; looking into the socket) 


LISTING 5. Source Code for machine code RS423-RS232 driver. 


PRINT 
G=GET 
IF G=ASC"T" 


WRCHVEC=&28E 
OSBYTE=&FFF4 


FOR opt=@ TO 2 STEP 2 
PZ=M% 
COPTopt 


OSBYTE 


WRCHVEC 
ol dWRCHVEC 
#newWRCHVEC MOD 256 
WRCHVEC 
WRCHVEC + 1 
OLdWRCHVEC + 1 
#newWRCHVEC DIV 256 
STA WRCHVEC + 1 
RTS 


» newWRCHVEC 
STA Astore 
STX Xstore 
STY Ystore 


LDA 
JSR 
TXA 
AND #1 


#&7S 
OSBYTE 
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“TAPE or DISC (T/D)?”" 


MZ=&D@1 ELSE MZ=&ARBB 


BEQ out 


»checkACIA 
LDA #&81 

LDX 
LDY 
JSR 
CPY 
BNE 
LDA 
BIT 
BEQ 


LDA #3 

STA count 
-wait 

DEC 
BNE 
DEC 
BNE 


wait 
count 
wait 


out 

LDA Astore 
LDX Xstore 
LDY Ystore 


count+1 


checkACIA 


JMP (ol dWRCHVEC) 


-Astore 
NOP 
-Xstore 
NOP 
. Ystore 
NOP 


- O01 dWRCHVEC 


NOP: NOP 
«count 
NOP 

J 

NEXT 


838 PRINT" *SAVE A4 “3™start™ “3;*PA" “3; “start 
84@ CALL start 
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THIIMPERTPRTATCTK 


SPLIT 
SECOND 
TIMING 


Paul Beverley had developed a software 
link to the RS423 interface which lays down 
a time track on audio or video tapes, 
allowing split-second, precision editing. 


High quality editing of multi-track record- 
ing tape requires accurate timing. This is 
an ideal application for a computer, which 
can lay time data on to one of the tracks; it 
is then possible to pin-point other parts of 
the tape with split-second timing by refer- 
ring to the time track — even after cutting 
and splicing. In the May issue of E&CM we 
looked at a technique of using the BBC 
micro to send bytes of information, in real 
time, via the cassette interface by making a 
software link with the RS423 interface. 
Exactly this technique can be used to lay 
down a time track. 

The same method can be applied to 
scientific data recording where again you 
may have a multi-track recorder pulling in 
data from various recording devices and 
need to pin-point the exact time at which 
an event took place. The movement of the 
tape could be timed, but the accuracy 
would be limited by the accuracy ‘of the 
speed of the recording machine. However, 
if you lay down a timing track then even if 
the tape became stretched or the speed of 
playback was slightly different from the 
recording speed, you would still have an 
accurate indication of timing as given by 
the time track. 

To generate this time track, all you need 
to do is modify the program given in the 


SEPTEMBER 1985 


BBC UTILITY 


Timing in minutes and 
seconds 


The first program, Listing 1, is written 
entirely in BASIC. It provides an indication 
of time in minutes and seconds and is fairly 
straightforward in operation. The program 
contains all the procedures needed both 
for recording the track and also replaying 
it, but because it is written in procedures, it 
shouldn't be too difficult to split it up into 
two separate programs for recording and 
replay. The time track is actually laid down 
in seconds but in the replay routine this is 
printed out in minutes and seconds. 

The operation of the program is as fol- 
lows. When you select the recording mode 
then once every second, as indicated by 
the TIME value, the current time value in 
seconds (TIME DIV 100) is output as a 
string to the RS423 channel. This has pre- 
viously been linked to the cassette inter- 
face by a series of FX calls which were 
explained in the original article in the May 
issue. The characters of the string are 
transmitted as audible tones. On playback, 
the program waits for bytes to come in on 
the RS423 (and hence from the cassette 
interface). These bytes are tested, and only 
the numbers 0 to 9 are accepted. (This is 
necessary because by picking up the time 
track at different points, you can get 
erroneous characters.) Finally the display 
is generated giving the last received time 
value in minutes and seconds. 


Timing in tenths 


To increase the resolution of the timing, 
say to one tenth of a second, you have to 
consider the maximum rate at which data 
can be put onto the tape. The rate is limited 
by the data rate of 300 baud. You should 


GROUND 


RS423 connections. 


May issue to send out, at fixed time inter- 
vals, bytes of information giving the current 
time as registered by the TIME value. 

There is virtually no hardware needed for 
this system since the computer itself 
generates the tones which carry the 
information. All you need is an appropriate 
lead to transfer the signals between the 
DIN plug of the cassette interface and the 
multi-track recorder that you are using. 
The exact configuration of the system is 
decided by the software; the programs 
listed in this article give two possible ways 
of setting things up. 


use 1200 baud, but in the trials that | have 
done this didn’t prove sufficiently reliable. 
300 baud represents 300 bits per second 
and therefore only 30 bits in 0.1 seconds. 
This means that you cannot send more 
than three 8 bit bytes in each time interval. 
Unfortunately you really need to use one 
byte to synchronise the transmission leav- 
ing only 2 bytes to specify the data. Thus 
you can record intervals of 0.1 seconds for 
a total of 65535 x 0.1 seconds, which is 
about 10 minutes. Beyond that time the 
time indication goes back to zero and | 
starts again. Thus if you want to know the 
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BBC UTILITY 


length of time between, say, the beginning 
of the tape and a point which is 15 minutes 
into the tape, you would have to add 
6553.5 seconds to the time indicated. 

To go beyond 10 minutes and still be 
able to indicate the total time elapsed, 
there are two courses of action. The first is 
to ignore the fact that you cannot fit 4 bytes 
into the time interval and allow the system 
to keep going regardless. The effect of this 
is that occasionally a time indication is mis- 
sed out as the buffer in the computer 
becomes full and the next time indicator is 
lost. This may cause slight inaccuracies as 
the buffer fills and is allowed to empty 
slightly before the next time value is 
accepted, but the error would never be 
more than about 0.2 seconds. Listing 2 will 
operate in this manner, as it stands, doing 
its best to give 3 bytes of time data each 
tenth of asecond. To reduce the number of 
time bytes to 2, simply omit lines 1400, 
1410, 1580 and 1590. 

The other alternative is to use 3 bytes of 
time data, sent out only every 0.2 seconds. 
This can be done by changing 5 into 10 at 


LISTING 1. Time-track recording 


4 


lines 1170 and 1420. 

In order to send and receive bytes of 
information at the speed required, it is not 
possible to use BASIC throughout. Some 
explanation is needed as to how this pro- 
gram actually works. 

To record the data an event routine, writ- 
ten in machine code (1150 — 1220), counts 
the vertical sync pulses which occur every 
0.02 seconds. After five pulses have been 
received a flag is set to indicate the fact. 
Meanwhile the “send” routine (1240 — 
1470), again in machine code, is sitting 
waiting till this flag is set. It waits until the 
countdown reaches 1 and then reads the 
TIME value using the OSWORD routine, 
putting the result at location &CFO 
onwards. A synchronising byte (&AA) is 
sent out, followed by either 2 or 3 bytes of 
the time value. Then, to avoid sending out 
another set of time bytes during the same 
time interval, you sit and wait until the 
count has begun again, indicated by the 
fact that the flag at &CFE has been re-set to 
5. 

The reading routine (1490 — 1600) is 


much more simple and consists simply of 
waiting until a syne character arrives and 
then pulling in the next 2 or 3 bytes, ineach 
case using the OSRDCH routine, and stor- 
ing them in the bytes of the integer vari- 
able, A%. The BASIC part of the replay 
routine (500 — 720) is similar to the previous 
program except that it enables the RS423 
as input (620), calls the machine code 
routine to get the next time byte (630) and 
then switches back to receive from the 
keyboard (640). This time value is then 
printed out in seconds and tenths (650 — 
670) and the keyboard is checked to see 
whether the user is trying to escape from 
the replay routine. 


e e 

Applications 

Thanks to Ronnie Boyd for this very 
interesting idea. There may well be other 
RS423/cassette applications which you 
can think of but don’t feel able to tackle; in 
which case, let us know and we will try to 
develop the software and publish it for the 
benefit of other readers. 
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LISTING 2. Time-tra 
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Angus Mcfadzean has writen a computer aided circuit design 
program for the QL, with a library of electronic symbols and a 
wealth of user commands. 


Some engineers may still prefer to draw 
circuit diagrams on the back of a paper 
napkin, but most use sophisticated com- 
puter aided design (CAD) systems. QCAD 
is a computer aided drawing program for 
the QL which enables the amateur (or pro- 
fessional) designer to draw, save and print 
out circuit diagrams using a library of com- 
ponent symbols. 

The program, although written in BASIC, 
is surprisingly fast and easy to use. Virtu- 
ally all of the commands are ‘idiot-proofed’ 
to prevent any accidental key presses 
causing disasterous results. This in part 
accounts for the length of the program, the 
main reason being the number of in-built 
commands available to the user. 

The program is shown in Listing 1 witha 
sample print-out in Figure 1. Several 
points should be made about the program. 

First the screen is copied to a printer by 
using the routine supplied with EASEL. 
Memory for this routine is reserved at line 
150 and the program then loaded. It should 
be noted that the routine is assumed to be 
on drive one and that the program name is 
‘gprint_prt’. However this program may 


Ic2a 


have a different name on different versions 
of EASEL and should be changed to what- 
ever is appropriate. 

_ Also worth noting is that the program 
was written on a TV set. It should therefore 
work on all monitors, but the windows were 
expanded from normal TV size to com- 
pletely fill the screen, and therefore give as 
large a drawing area as possible. For this 
reason some TV users may have to reduce 
the window sizes, and some monitor users 


defined components and also what the 
function keys do. This area also displays 
any additional information required after a 
command has been entered. 

Upon start up, the program is in move 
mode, ie using the cursor keys to move the 
cursor will simply move it without leaving a 
line. To draw a line, line mode must be 
entered and this is accomplished by pres- 
sing F1. To revert to move mode simply 
press F2. 


Some engineers may still prefer to draw circuit 
diagrams on the back of a paper napkin — most use 
computer aided design. 


may wish to expand them. 

When run, the program will produce a 
blank graphics area except for the cursor in 
the middle. Above the graphics area is the 
prompts window. Any resemblance to 
other prompt windows, living or dead, is 
purely coincidental. The prompts area tells 
you which key to press to draw the pre- 


This circuit is complete rubbish ! 


The cursor will move ten pixels at a time 
when any of the cursor keys are pressed. 
However, this can be slowed down to one 
pixel at a time by simultaneously pressing 
CTRL and a cursor key, or speeded up to 
thirty at a time by simultaneously pressing 
ALT and a cursor key. This makes it pos- 
sible to draw very fine detail but also 
enables the cursor to be moved around the 
screen relatively quickly. 

Also controlled by the function keys are 
the commands2 and erase modes. These 
are entered by pressing F3 and F4 respec- 
tively. Commands2 mode updates the 
prompts window to display more pre- 
defined components and some extra com- 
mands which will be described later. Pres- 
sing F3 when in commands2 mode will 
cause commands1 mode to be entered 
once more. 

Erase mode allows the user to delete a 
block of the graphics window by making 
the current cursor position one corner of a 
rectangle and then asking the cursor to be 
updated to the diagonally opposite corner 
of the rectangle. All the contents of this 
rectangle are then deleted. The rectangle 
may be made as large or as small as 
wished, so it is possible to delete very 
small mistakes in the middle of fine detail. 

Turning now to the pre-defined compo- 
nents, it can be seen that there are a large 
number available. In commands1 mode 
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resistors, capacitors (electrolitic or non- 
electrolitic), inductors, diodes, op-amps, 
transistors, AND, NAND, OR, NOR and 
. Exclusive-OR gates, an earth symbol, a 
small circle — to make up switches, con- 
nectors etc. and finally a connection circle 
to place where two lines join. Commands2 
mode offers arrows, edge connectors, and 
buffer and inverter gates. Also available in 
this mode are the commands to print, load 
or save a drawing, a command to write text 
anywhere on the screen, and also com- 
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The program, although 
written in BASIC, is 
surprisingly fast and easy 
to use. 


mands to clear the screen, change the ink 
colour or draw diagonal lines. 

When a pre-defined component is 
chosen, a direction, if relevant, is asked for. 
Thus, for example, if you have just drawn a 
line using the right cursor, the direction 
required for the component is right, ie the 
component is drawn going to the right of 
the screen. All the components that are 
directional can be drawn either up, down, 
left, or right, except for the op-amp. It was 
felt that this would only ever be drawn in 
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‘armed with a little 
programming skill, the 
user should be able to 

adapt the program in 
any way’. 


the left or right directions and so these are 
the only available. 

Having given the direction, many of the 
logic gate components ask for the number 
of inputs. This has been restricted to two or 
four, as a three input gate can be drawn 
using a two input gate with an extra input 
drawn directly opposite the output. The 
user then has the choice of which input the 
cursor position is at. The inputs are num- 
bered from top to bottom, or left to right 
depending on the direction of the gate. 
Once entered the gate is drawn taking into 
account the cursor position’s input 
number. 

The components, electrolitic capacitors, 
op-amps and transistors, are a bit more 
complex. These ask some yes-or-no ques- 
tions which have to be answered before 
the component is drawn. Note at any stage 
the command can be abandoned by pres- 
sing the ESC key. Those commands that 
cannot be abandoned using ESC can be 


Low-cost Acoustic 


abandoned by simply pressing Enter. 

The extra commands given when in 
commands2 mode are mostly self 
explanatory. The colour command simply 
changes the ink colour and is included 
because some television sets produce 
better high resolution graphics when 
drawn in red, but EASEL produces the 
darkest colour for white ink when a screen 
dump is printed out. The solution: draw it in 
red and before printing, change the ink to 
white. 

The diagonal command uses the current 
cursor position for one end of the line and 
asks for the cursor to be moved to the 
other end. When the cursor is in the correct 
position, pressing Enter will draw the line. 

The rest of the extra commands simply 
do what their name suggests. The Text 
command enters text at the current cursor 
position, the centre of the cross being 
taken as the bottom left-hand corner of the 
text character. The Print, Save and Load 
commands perform the tasks on the draw- 
ing that you would expect. Note, when giv- 
ing a file name to the Save and Load com- 
mands, the device name (eg mdv1_etc.) 
must also be included. All filenames will 
also have the letters ‘_cad’ appended to 
them automatically. 

For those interested in improving or 
adding a section to the program a short 
description is necessary. 

Lines 100-150 set up the variables and 
graphic and text windows; window #5 is 
used for the menu and window #1 for the 


WD Software 


WD Utilities (3rd ed) 


drawing. Lines 160-620 then form the main 
program loop which tests for a key press 
and if necessary calls a procedure. The 
function keys and cursor keys are checked 
first, followed by those for menu 1 and then 
menu 2. The remainder of the program is 
made up of procedures which either per- 
form a specific drawing routine or are 
called by several routines in an attempt to 
simplify the program. 

Many of the drawing routines have been 
simplified by using a direction flag. This 
allows the same routine to draw the com- 
ponent in two directions by using the direc- 
tion flag to make the relevant co-ordinates 
negative. 

For those who wish to add their own 
routines, it should be noted that there are 
routines to answer yes-or-no questions, 
routines to fetch key codes of capital let- 
ters independant of the computer’s mode, 
and also routines to fetch the required 
direction, already written and available. 
Extra commands can simply be added to 
menu 2 and the test for the key press 
added in the second SELECT statement at 
line 460. This in turn can call the new pro- 
cedure to execute the new command. 

Armed with this knowledge and alittle bit 
of programming skill, the user should be 
able to adapt the program in any way he or 
she needs. The limits of your imagination 
need be all that holds you back (and pos- 
sibly a little bit of computing power) from 
that highly sophisticated, professional 
CAD system used in industry! 


For the QL: 


(base £5.50) 


PRINT 60-file DiRectory or view it on one screen, one-key LOAD. COPY or PRINT 60 files 
with one key (allows for namesakes). Multiple FORMATting to prevent corruption by 
stretching of tape. TOOLKit to give dated, numbered modules in program development. 
PRUNE old files to release space (one key DELETEs a file}, Full instructions in QUILL file. 
Use up to 6 EXTRA MICRODRIVES (add on your Spectrum ones)! 

(base £8) 


WD Utilities for CST Disks 


100-file capacity, for CST/Computamate disk system AND up to 4 extra microdrives. 


User-friendly timesavers. 
RefQL (4th ed) (base £4) 


700 useful QL references in an ARCHIVE file. Too long to share a cartridge with other 
software 


For Spectrum/QL/BBC ELECTRON:- 
WD Morse Tutor (base £4) 


From absolute beginner to beyond RYA and Amateur Radio receiving. Adjust pitch. Set 
speed to your test level (4-18 wpm). Learn from single characters, via groups with wide 
spaces to random sentences; decrease spacing to normal. Write down what you hear, 
then CHECK on Screen or Printer (or speech for Spectrum fitted with Currah Micro- 
speech). Also own message, random figures, letters or mixed. 


For Spectrum 48K:- 


An unbeatable pi a 

range of completely” I 

portable, instantly useable, ; 

highly reliable Acoustic Couplers — at astoundingly low prices. 
3005 Originate only mode CCITT V21 with external power supply 
DS. Standard V24/RS232 interface. Durable 


unit. Diagnostic 
aluminium case. In-built current loop interface. Digital filter for 
minimum error. Unique cup design fits almost any phone. 
3005-1 As above plus switch for originate and answer mode. 
3005-2 As 3005-1 plus internal rechargeable battery 

3005-3 As 3005-2 plus external switch controls V2) or Bell 103 


Ae Tradewind base £4 
Ie | 
Please send me 3005 at £103.50; 3005-1 at £109.25; Jersey Quest (base £4) 


3012 at £115.00. Text adventure with Bergerac and the Dragon. (not disk). 


PRICES (inci. Europe postage — elsewhere add £1) 
Spectrum/BBC Cassettes — base price only. QL or Spectrum Microdrives — £2/ 
eee ee ee aa ee 
for Spectrum) 


tomers. £4 plus base, 
Two or more programs on one medium — pay medium + base. E.g. WD Utilities and 
MORSE for £11.50, but IMPOSSIBLE to mix QL/BBC/Spectrum programs on one 
medium. Send YOUR cartridge and base price, but FORMAT it FIRST in your ORIVE 1 for 
compatibility. 


3005-2 at £115.00; 3005-3 at £119.60; 
All prices are inclusive of £5 p&p and VAT. 


NAME 
ADDRESS 


TEL: 


lenclose my cheque for £ 

Modular Technology Ltd., Zygal House, 
Telford Road, Bicester, Oxfordshire. OX6 OXB 
Tel: Bicester (0869) 253361 Telex: 837907 


WDSoftware, 
Hilltop, St Mary, Jersey. Tel: (0534) 81392 
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A DRAGON 


Huw Jones’ 6809 
second processor for 
the BBC looks sus- 
piciously like a 
Dragon 64. It should 
do because it is. 
This month he 


explains the 


software interface 
between the two 
machines. 


The software controlling operation of the 
second processor comes in two sections. 
The programs are written in. assembly 
language, one in 6502 code, the other in 
6809. The main task of the supporting soft- 
ware is to enable the BBC micro to main- 
tain constant communication with the 
6809 processor and to interpret its com- 
mand requests into |/O tasks. A simplified 
flow diagram of the program is shown in 
Figure 1. 

Initialisation entails selecting the correct 
screen mode and colour (yellow and 
black), flushing all buffers, enabling the 
console for input and configuring the 8255 
via its control register at $FEE3. At this 
point the BBC ‘escape’ key is disabled. 
Finally, a prompt is displayed on the BBC’s 
screen and the computer waits for the user 
to press a key before it proceeds into the 
main loop proper. This pause allows the 
Dragon to be turned on at the correct time. 


N THE TUBE 


‘The main task of the 
supporting software is to 
enable the BBC to main- 
tain constant communi- 
cation with the 6809 
processor’. 


The software continually scans the 
selected input stream, normally the 
keyboard, and any characters found are 
dispatched to the 6809. FLEX will auto- 
matically echo-back any character through 
the TUBE, at which point the BBC micro 
will pick it up and display it on the screen or 
send it to the currently selected output 
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stream. This sequence of events applies to 
all ASCII characters in the range 0-$7F; 
codes above this are reserved for second 
processor system calls. When the 6809 
sends such a Call, the 6502 software will 
execute the associated command, listed in 
Table 1. 

When a commend commences, 
6502BUSY goes active low, and the 6502 
only returns it high when the execution 
phase is complete. With some of the com- 
mands, additional parameters must 
accompany the code byte in the order 
stated. Similarly, a number of commands 
return a variable number of values to the 
6809 and/or an indication of successful 
completion via the message port. A ‘good’ 
finish sets $F9 as the message byte, other- 
wise the message port is cleared. 

The assembled object code occupies 
approximately 3K and is booted from disk 
by typing: 
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tet nialishty 


TABLE 1. BBC command codes for FLEX. 


Command Parameters 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

8A 

8B 

8C 

8D 

8E 

8F 

90 TRACK,SECTOR,DATA(256)> 
91 TRACK,SECTOR,DATA(256)n 
92 DRIVE NUMBER 

93 
94 
95 
96 
97 
98 
99 
9A 
9B 


CHANNEL,SOUND GEN LIST 
VDU CODE, VDU LIST 


*GOFLEX 


which loads and starts the software at 
$1E00. A set of jump tables located at 
$1E03 to $1E35 are reserved for command 
codes $80-$8F and $B1. These are cur- 
rently not used and are reserved for cursor 
control and a user defined command 
respectively. Any specific I/O function 
required can be added to the 6502 code by 
patching in an extended jump at the relev- 
ant table entry and appending the code to 
the main program. Any code added in this 
way must end with an RTS instruction. 

There are four tasks which the 6809 soft- 
ware must perform: 


Set up 64K map type 1 mode. 

Boot the FLEX system file from disk. 
Initialise the FLEX parameters for the 
second processor system and start 
the FLEX kernel. 

Handle all I/O and disk access calls 
from FLEX 


On power-up, map type 0 is selected and 
the boot software appears in EPROM at 
$C000. If locations $CO00 and $C001 con- 
tain the values $44, $4B (ASCII ‘DK’ — 
someone’s initials at Microsoft?) then the 
software will auto-start, otherwise the boot 
procedure can be started by typing: 


EXEC &HC002 


The program first copies the contents of 
the BASIC ROMs and itself into the lower 


TABLE 2. 6809 boot software TUBE vectors 


Location Function 
FEFO reserved for future use 
FEF2 initialise tube interface 
FEF4 check TUBE status (NZ if busy) 
FEF6 setMSGDIR 6809 to BBC 
FEF8 setMSGDIRBBCto6809 
FEFA load control byte from TUBE 
FEFC  checkcommandcompleted 

(Z=OK) 


FEFE issueBBC command (code in A) 
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Function 

CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 
CURSOR EDIT 


CHANNEL,A/D> (MSB) 
STATUS> (NZ=CHAR READY) 
STATUS> (NZ=CHAR READY) 
STATUS> (NZ=BUF EMPTY) 
OFFSET,BYTE) 
OFFSET,BYTE< 
OFFSET,BYTE< 
OFFSET,BYTE> 
OFFSET,BYTE< 
OFFSET,BYTE> 


DISK ERROR CODE> 
WP STATUS> ($B=WR PROT) 
ADDR(H,L),CNT(H,L), DATA 


read a/d value 

check keyboard status 
get RS423i/p status 
check RS423 o/p status 
read one byte from FRED 
write one byte to FRED 
read one byte from JIM 
write one byte to JIM 
read one byte SHEILA 
write one byte SHEILA 
abort FLEX (not used) 
MSGDIR=6809 to BBC 
MSGDIR=BBC to 6809 
request disk error info 
request disk WP status 
transfer data to BBC memory 


CURSOR EDIT 
read disk sector 
write disk sector 
select drive 
init drive 
enable printer o/p 
disable printer 
enable vdu 
disable screen 43 
enable RS423 o/p 2. 
disable RS423 o0/p 3. 
4 
5 


NO. OF TRACKS 


NOTES: 


generate sound 
vdu driver 


32K of RAM before transfering control to 
the image of itself that it has just made. 
From this safe place, the SAM in the 
Dragon is switched to map type 1 which 
‘tacks-on’ another block of 32K RAM at 
$8000-$FEFF. The program image now 
procedes to copy itself to $800 onwards 


and the BASIC copy is placed back at 
$8000 from whence it originally came. Pro- 
gram control now transfers to the second 
image of the boot software and the system 
is ready to proceed to load FLEX. If this 
part of the procedure sounds complicated, 
imagine the problems of debugging the 
software across the map switching during 
the development of the project. 
Conventionally, a FLEX system boots 


BAUD RATE CODE 
AREG,XREG.Y REG 


enable RS423 i/p 
disable RS423 i/p 

set RS423 baud rate (I/O) 
format blank disk 
perform OSBYTE call 
user defined function 


> direction of byte is BBC to 6809 - 

< direction of byte is 6809 to BBC 

Unless shown, parameter byte direction is ‘<’ 
Command $AB expects ‘CNT’ bytes from 6809 
Unless shown, parameters as per BBC MOS “FX calls 


itself from a short disk-resident routine. 
This implies that a FLEX system disk is 
usually hardware specific. To circumvent 
this obstacle, the complete boot proce- 
dure is contained within the boot EPROM 
and the system should (in theory) be able to 
use any linked system disk. 

Briefly, the boot program loads in the 
first sector on the system disk and checks 
that it has been ‘linked’ to the start of FLEX 
(a file named FLEX.SYS). If so, it locates 
this file and retrieves it sector by sector via 
the TUBE and places the code in the allot- 
ted space, $C000-$DFFF. When done, the 
disk driver and I/O jump tables within FLEX 
are modified to point to the routines resi- 
dent ‘within the boot software and then 


How to get your second processor kit and software. 


A complete kit of parts for the TUBE inter- 


The Logic Shop 

Dunraven Place, Bridgent, Mid 
Glamorgan. 

Telephone 0656 2656. 

Will supply a complete kit of parts for 
the TUBE interface. Phone for details of 
price and availability. 

Compusense 

PO Box 169, 286D Green Lanes, 
London, N13 5XA. 

Telephone 01 882 0681. 

Will supply the system software. Phone 
for details of price and availability. 


Compusense can also supply Dragon 
64 computers. 
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Figure 1. Simplified flow diagram * 
of the software. 


INIT VDU 
SET UP 8255 
MOOE, 
PRINT ‘READY’ 
MESSAGE ON 
SCREEN 


eS 
PRESSED 


READ 
CHARACTER 
FROM INPUT 

STREAM, WRITE 
tT TO TUBE 


INPUT 
READY FROM 
TUBE 
? 

YES 


WRITE 
CHARACTER 
FROM TUBE TO 


E 
PORT AND SET 
6502 BUSY 
Low 


PERFORM 
SELECTED 
FUNCTION 


ISSUE RESULT 
BYTES AND 


SET 6502 BUSY ° 
HIGH 
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PRINT **’ ON 
VDU IN LIEU 
OF FUNCTION 


suitable FLEX parameters are set for the 
BBC's keyboard. Control is then passed to 
FLEX. 

All FLEX hardware calls are now forced 
through the boot software routines which 
activate the various TUBE requests. So 
that any FLEX utility may have access to 
the routines that service the TUBE (besides 
the standard FLEX I/O calls) a set of indi- 
rection operators is supplied at $FEFO- 
$FEFF and explained in Table 2. These 
greatly simplify the task of including any 
dedicated second processor commands 
within a FLEX utility and will remain fixed. 

In order to fully integrate this new FLEX 
system, several new utilities must be pre- 
pared. A disk formatter is required to 
initialise a blank disk for use within the 
second processor arrangement. To keep 
things as simple as possible, the ‘raw’ for- 
mat procedure, that is the inscribing of the 
ID and data fields on the disk by the 8217, 
is performed as a TUBE command in the 
BBC software, code byte $AF. The remain- 
ing operations to be carried out are 
accomplished by a custom FLEX utility cal- 
led BBCFORM which supercedes the 
standard NEWDISK utility. This includes 
generating the directory, system record 
and free sector chain which is the very cor- 
nerstone of FLEX. To accommodate any 
type of disk drive, the utility first prompts 
the user to enter various parameters before 
entering the BBC format primitive. 

All hard copy is obtained from the BBC 
printer port. Command codes $94 and $95 
are used to select and terminate output to 
the MOS printer buffer. A new line printer 
driver has been prepared for the second 
processor which incorporates a custom 
version of the PRINT.SYS file required by 
FLEX XBASIC. The new command LPR 
replaces the original FLEX P utility. 

Due to the vagaries in the map type 1 
address decoding, the 6809 vectors are 
still obtained from the top of one of the 
BASIC ROMs. These vectors point to ser- 
vice routine jumps at $100-$111, which 
FLEX expects to be available for general 
purpose use. If FLEX writes ‘garbage’ prior 
to an interrupt occuring then spectacular 


crashes can ensue. In practice, the situa- | 


tion is nothing like as nasty as it appears. 
Interrupts are permanently disabled in the 
second processor (they are not required 
and printer spooling is not supported). 

In addition, slightly amended versions of 
the few oft-used FLEX utilities that could 
corrupt the stack have been prepared. 
These offer added security by regarding 
$600 as the bottom of memory, just above 
screen RAM. Furthermore, a FLEX utility 
called PRESVEC restores the service 
jumps to point to routines in the boot soft- 
ware. This utility should be called before or 
after any FLEX software that demands 
interrupts. It should be stressed that none 
of these special precautions have been 
found necessary when using prototypes of 
the system, though if using a FLEX Debug 
package, interrupts should be disabled 
before using the trace function by setting 
CC to $50. 
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Peter Green puts 
the Amstrad’s 
complicated sound 
chip into action and 
reverts to the days 
at the original 
digital recording 
method — punched 
paper tape — for a 
Hurdy-Gurdy sound. 


“The SOUND feature of the CPC464 is one 
of the most complex extensions to BASIC 
and is introduced in chapter six.” So says 
the official Amstrad handbook, as if to 
apologise for the 7 parameters of the 
SOUND command — not to mention the 32 
parameters of the ENV and ENT com- 
mands combined! 

This article is about ignoring all those 
parameters and allowing the CPC464 to 
play away merrily all day in the style of the 
automatic barrel-organs and pianos. It’s 
not quite a Hurdy-Gurdy or Melodeon, and 
it hasn’t got a monkey attached to it, but it 
has got an endless stream of punched 
paper feeding it with fairground style 
music. 


AMSTRAD 
SOUND SYSTEMS 


Machine sounds 


All this is achieved by handling the com- 
puter’s sound chip from machine code 
rather than from BASIC. Locomotive have 
made things as easy as possible by sup- 
plying a ROM routine which communicates 
in a straightforward manner with the IC 
involved, the AY-3-8912 (or “PSG”) from 
General Instruments. This chip is not nor- 
mally so easy to program (hence the com- 
plicated BASIC sound commands), but the 
Melodian program takes a fairly easy 
option by ignoring most of the com- 
plexities of the PSG’s 15 internal registers. 
This article will show you how to squeeze 
standard electronic organ sounds from the 
PSG. 

The tones produced by the low-cost 
variety of electronic organ are very 
straightforward: their frequency is rock- 
steady and the amplitude of sound is con- 
stant for the duration of each note, There is 
no envelope shaping, and the sound starts 
immediately and continues until it is either 
shut down or. changed into a note of a 
different frequency. A non-micro example 
of such an organ (which Younger Readers 
may not have heard!) is the “Stylaphone”, 
once widely advertised by no less a person 
than Rolf Harris in the days before he intro- 
duced cartoons on television. The PSG 
chip sounds much better than the transis- 
tor-driven Stylaphone, and with the power 
of the micro behind it, can play compli- 

,cated pieces of music. 

The PSG chip is “played” by a regular 
sequence of WRITEs to its various regis- 
ters. The ROM routine MC SOUND REGIS- 
TER at #BD34 does the writing (which is 
somewhat involved due the complications 
of the CPC464 hardware), and the code 
written by the programmer consists of just 
three lines: 


LDA,#07 sregister number 7 
LDC,#38 ;the value to be written 
CALL #BD34 _ ;perform the write 


#38 is the code required by register 7, the 
control register, to set the simple tones 


38 - ELECTRONICS & COMPUTING MONTHLY 


required by the program. Setting register 7 | 
is part of the initialisation procedure, as is 
setting the maximum volume (value 15) to 
the channel amplitude registers, 8, 9 and 
10. At this point the PSG would begin to 
sound the tones which it held in its sound- 
period registers (registers 0 to 5) and to 
prevent this happening these registers are 
all loaded with the value zero. 

Like the fairground organ with its 
punched music sheets freshly loaded, the 
PSG is now ready to play — it just needs 
some notes to be given to it! These are pro- 


‘The sound feature of 
the CPC464 is one of the 
most complex extensions 

to BASIC — so says the 

official Amstrad 
handbook’. 


vided in the form of a large data table run- | 
ning from #5DCA to #6105 inclusive — the 
equivalent, not of the Melodean's sheet 
music, but of 46 musical bars. The MELO- 
DIAN shuffles these bars around and uses 
16 of them chosen at random to produce 
its tune. More shuffling produces the next 
tune, and so on (and on andon.. .) 


e LJ 

Automatic sequencing 

The Melodian program runs from #6215 to 
#6394 and performs three separate tasks. 
It produces the random numbers needed 
to shuffle the bars around, then it translates 
the notes held in the musical bar table into 
bytes which the PSG can understand, and, 
finally, whilst it is playing each note it dis- 
plays a representation of that note as a 
hole punched in an endlessly moving 
score. In the HISOFT assembler listing, the 
key sections are as follows: 
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eBrrvvcrvevsne 
reer Serer 


9415293210222 MIELOOME PO THE MELOBIAN 2323332522423 
P PLAYS * T CHANGES TEMPO « X CHWIGES KEY # R REPEATS 
CISC) SIOPE A TUNE AY THE NATURAL FINISH 


9342293300222 MELOOME TO THE MELODIAN 3323233222002 
? PLAYS # 7 CHANGES TEMPO * XK CHANGES XEY « R REPEATS 
<EGC) BIOPE A TUNE AY THE NATURAL FINISH 


9220222222022 WELOONE 10 THE MILODING 3232323322202 
P PLAYS * T CHANGES TEMPO * X CHANGES KEY # R REPEATS 
ES) BIOPS A TUNE AY THE NATURAL FINISH 


Melodean screen dumps. 

Lines 90-160: Lookup and note trans- 
lation tables. 

Lines 170-610: Initialisation of the play- 
ing order. 

Specifically, lines 420-490 produce a 
random number in the range 0-3 which, 
when added to HL in line 560 cause 16 
musical bars to be assembled in a holding 
area called CURST (line 110). 

Lines 630-850: Initialise the PSG chip. 

Lines 900-2140: a series of nested loops 
which play a sequence of 32 bars. The 
information in CURST is used twice, as 
each group of eight bars repeats. Embed- 
ded in the loops are the screen-handling 
routines. The paper is prepared by lines 
1180-1230, and the notes punched by 
lines 1360-1430. The score is printed by 
lines 1710-1790. The score moves up the 
screen by the automatic scrolling action of 
a CPC464 window, so no code is required 
to produce the animation. 

Within the music loop, there are two 
CALLs to the MC SOUND REGISTER 
routine for every note which needs to be 
played. This is because the tone-period 
register is a double register with a total 
length of 12 bits. After a note has been 
taken from the bar table, it is translated into 
a double-byte period value. The note value 
is in the Z80 B register (line 1340), and is 
used to point DE into a table of period 
values (lines 1490-1520). The two values 
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found in the table are sent to the PSG by 
lines 1530-1570. 


The BASIC 


The BASIC program is responsible for a 
number of house-keeping tasks. The most 
important (not to say essential) task allo- 
cated to it is the loading of the two period- 
value tables. The period values, extracted 
from pages 1-3 in appendix Vil of the 


‘| Amstrad manual are found in BASIC lines 


510-560. After the user has chosen the 
musical key in which the tunes are played, 
the data is transferred to the KEY1 and 
KEYTT2 areas of machine code at #6106- 


_-LISHING 1 Melodean. 


#61D1. A second task is to allocate one 
screen window for the animation and one 
for the screen menu. Having loaded the 
KEY tables and set a WINDOW 51 charac- 
ters wide, the machine code will run quite 
happily on its own and continuous music 
can be achieved by a one line program: 


1 CALL &6245:GOTO 1 


The remaining BASIC program is present 
to make the program “user friendly” and 
allow it to run unsupervised. 


\e 
Loading the program 
The top of memory should be brought 
down to &5C00 using the MEMORY com- 
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mand and the two blocks of machine code 
entered. In the Hex dumps, the byte after 
the colon is a checksum byte and it can be 
ignored. Save the code using SAVE 
“MCT”,B,&5DCA,1500 but do not run it 
yet. To generate the KEY tables you must 
type in the BASIC lines 5 and 440; to 560 
inclusive. Save the partly written BASIC as 
“MELT” and execute with RUN 5. The 
melody should play, but, in the absence of 
a screen window, the display will look 
somewhat scrambled. The tune will also be 
played at top speed, since whole-screen 
scrolling takes very little time and the 
machine code will not be delayed as much 
as it ought to be! ESCAPE halts the pro- 
gram at the end of a 32-bar refrain, and 
ESC again will bring you back to BASIC. 
The full BASIC program allows for changes 
of key and tempo. Save the complete col- 
lection by RUN 660.. The program 
instructions contained in lines 1 to 9 are 
intended for auto-running tapes — the nor- 
mal start is RUN 10. There is plenty of 
scope for rewriting the BASIC to give vari- 
ous permutations of automatic key and 
temp changing. Tempo is changed with 
POKE &625C,x and key changes are made 
by setting variable N and F and calling the 
subroutine 440. N has a value of 1 or 2 
depending on which KEY table is to be 
modified, and F should lie in the range 1 to 
28, this being the number of notes above 
“B” (in octave —3) of the lowest note you 
wish Melodian to play. 


BBC to Microvitec €2.20 6 inch extension cable 
TV to Computer £1.25 MtoF 
Green Screen £2.95 6 inch Fto 2M's 
BBC to Fidelity atc, £4: 
OL to Fidelity etc. £4.95 
Commodore to Fidelity £4. _ 
10 to Phone £1.25 IDC SHROUDED HEADERS 
BBC to Ferguson £2.50 WITH EJECTING 
‘OL to Microvitec £2.50 LOCKING ARMS 
BECto Sony Rage” E38 
to ; 
BNC to BNC £2.95 
Commodore to Ferguson £2.50 
BBC to Hest fan 
Sony to Fidelity etc . 
MSX to Ferguson £2.50 
‘OL to Ferguson £2.50 


DOUBLE SIDEDPLUG BOARDS 
2X-81 23-way £1.25 BBC MONITOR STAND 
Spectrum 28-way £1.50 
i ADDITIONAL IDC 
bp save id tae 56-way Card Edge for 


Extension Lead £4.25 
D CONNECTORS 


SD drive . 

SD drive lead 1m, £7.26 
Disk drive extn. lead 1m. £7.25 
Amstrad 2nd drive £6.95 


Heavy-duty 
Vinyl covered in BBC 
colours to match. ONLY £17.95 
DISTRIBUTION SOCKET 


oO 4-way top lity MAINS 
Amstrad to cassette mains trailing sockets. Sup- 
plied wired up with mains pi 
ready for use. Can be s 
to floor or wail if required. Very 
useful for tidying up all the 
mains 


BBC serial £8: om = your 
AM! £16.76 peripherals. Allows the whole 
bar lti Aes system to be switched on from 
py ae ar. , ' one plug. ONLY £9.50 


SPECTRUM DRIVES 
S232 WAFA tead Im. £10.50 
Centronics WAFA 

lead 1m, £10.50 
Micro Extn, lead 12° £6.00 
IDC D CONNECTORS 


BM PC £16, 
SPECTRUM interface One 
32 £9.75 


TRADE ENQUIRIES WELCOME 
75p P&P IN UK. A ed. Add 15% VAT to all orders 


payable to se 


= RSD Connections Ltd, Dept EC9, PO Box 1, Ware, Herts 
Tel: 0920 5285-66284 
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Z80A COMPUTER 


Colleges, Universities, Individuals: Build your own modular 
Z80A-based metal 19” rack and card Interak computer. 
Uses commonly available chips — not a single ULA in sight 
(and proud of it). If you can get your own parts (but we can 
supply if you can't) all you need from us are the bare p.c,b’s 
and the manuals. 

Floppy disk interface in development for CP/M ~ gives 
access to thousands of “Public Domain” programs. 


Interak 1's greatest 
asset — space for 
expansion. 


(Up to 8 more cards 
4%" x 8" each) 


XPANSION POWER 
: BOARD SUPPLY SPACE 


(P.c.b's range in price from £10.95 to £19.50 + VAT; manuals 
£1-£5.) 

The Interaktion User Group has 14K BASIC, Assembler, Fig 
Forth, Disassembler, Debug, Chess and a Book Library, News- 
letters etc. No fears about this one going obsolete — now in its 
sixth successful year! Send us your name and address with a 
couple of second class postage stamps (if you've got them — 
don’t worry if you haven’t) to the address below, and we'll 
send you 40 pages of details. tf you'd rather you can 
telephone instead. (Overseas enquirers send 3 
International reply coupons). 

You've already got a plastic computer for playing 
games, now build a metal one to do some real 
work: Interak, Interak, Interak! 


Greenbank 


Greenbank Electronics (Dept C9E), 92 New Chester Road, 
New Ferry, Wirral, Merseyside L62 5AG 
Telephone: 051-645 3391 
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AMEMOTECH Nes 
METAMORPHOSIS 


Richard Sargent 
reports on a 


stunningly clever 


piece of software 
which turns a 
Memotech into a 
“pas We do not 
ie! 


Take one Memotech MTX512 computer, a 
wedge-shaped MTX ROM-Pack, and a 
Spectrum Games Cassette — Jetpag will 
do nicely. Load Spectrum tape iinto 
Memotech . . . observe Sinclair’s flashing 
border on screen... and play Jetpac using 
the usual keys and at the usual speed... 

Science Fiction, perhaps? Freelance 
software designer Tony Brewer didn’t think 
so, and to prove it he has the MTX512 cur- 
rently running 20 Spectrum machine-code 
games. Memotech is as you might expect, 
rather pleased. 

How it’s done is more fascinating than 
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why it’s done. Memotech, very sensibly, 
see this as one more facility available 
to users of their machines; underlining the 
claim that the MTX range of computers and 


peripherals constitute powerful and ver-" 


satile tools. But the transfer was made to 
prove that software compatibility can be 
achieved if the hardware involved is flex- 
ible enough. 


Why it works 


The Spectrum has a screen resolution of 
256 x 192 pixels, which is the same as that 
of the MTX. Both computers run using Z80 
code and both can cope with Z80 non- 
maskable interrupt. The MTX runs slightly 
faster — 4MHz as opposed to 3.5MHz — 
and, if there had to be a speed difference, 
this way round is the easier to cope with. 
So far so good, but what of the machines’ 
operating systems? There is not a block of 
code in the Spectrum ROM which is any- 
thing remotely like that in the MTX ROM, 
and it would break all the copyright rules 
under the sun to put Sinclair’s ROM into 
the MTX. The solution to this problem is 
simply to ignore the Spectrum ROM: there 
are very few routines in it which are of use 
to the writers of fast arcade games, and 
most Spectrum machine-code games 
make just one or two calls to the ROM. To 
put it another way, the code on the cas- 
sette tape is virtually self-contained, and a 
small amount of supervision by a friendly 
CPU will cause it to run. 


How it works 


Without giving away too many of Tony 
Brewer’s ideas, it is possible to give a 
reasonably detailed account of how the 
system works. First, you need an MTX with 
64K of RAM, so it has to be an MTX512 or 
an expanded MTX500. Then you will need 
to purchase the small box-of-tricks (price 
to be announced) which plugs into the 
Memotech ROM slot, and with that you will 
also receive the first of a series of cassette 
tapes which allow you to play selected 
Spectrum games. Memotech says the cas- 
sette tapes will be priced at less than the 
average games-tape, and each will allow 
between O and 12 specific Spectrum 
games to be used on the MTX. The first 
one, which is now ready to be produced in 
quantity, is a generous offering and con- 
tains the supervisory code to enable the 
twenty games listed in Table 1 to be 
played. 


TABLE 1. Spectrum games available 
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‘{ Once the tape is loaded into the MTX, an 
auto-run is performed and the MTX pro- 
ceeds to turn itself (partially) into a 
Spectrum. The first indication that this has 
happened is the appearance of the on- 
screen menu, listing the Spectrum games 
that can now be loaded into the MTX. 
Naturally, this menu is in the Spectrum 
character set and uses Spectrum colours. 

Internally, a more important change has 
taken place. The banked-memory which 
the 512 possesses moves from its normal 
position (PAGE 1, 8000H-BFFFH) to PAGE 
0, OOOOH-3FFFH, giving PAGE 0 a com- 
plete range of RAM from 0 to 64K. The 
Spectrum character shape-table is 
created at 3D00H-3FFFH, while 4000H- 
5CBSH is put aside for the “Spectrum 
screen” and the “Spectrum system vari- 
ables”. This leaves 5CB6H-FFFFH free to 
accept the Spectrum-game’s code. 

The supervisory code lies somewhere in 
the ZOOOH-5CFFH area. One major, pur- 
pose-written routine is the “Load 
Spectrum-format tape” (and there is also a 
“Save Spectrum-format tape” to cater for 
games where you can save a partly played 
version), but the main effort of coding is the 
routine which takes the display from 
4000H (Spectrum display file) and 5800H 
(Spectrum colour attributes) and passes it 
to the 16K of video RAM used by the MTX’s 
Video Processing chip (the VDP). This is 
where the artistry comes in. The task is 

-performed using interrupts, but even so it 
takes two passes to move the relatively 


small Spectrum video RAM (size 1BO00H) to 
the larger VDP RAM (size 4000H); this does 
not reduce the speed of the game, but 
does cause the graphics to move less 
smoothly: a point which is noticeable only 
when large sprite graphics are involved. 
For all other games there is no visual differ- 
ence between the Spectrum version and 
the Memotech version. 


‘Fooling the code is the 
main task of the 
hardware, which although 
in a ROM-pack doesn’t 
contain a ROM, but two 
custom chips’. 


No copied code 


Apart from the legal implications of copy- 
ing Spectrum code, the challenge of not 
doing so appealed to Tony Brewer: Thus 
when a games program uses a call to the 
Spectrum ROM, something has to be there 
at the “ROM address” to intercept the flow 
of the program. An example is the CLS 
routine, widely used by games-program- 
mers as a quick way of cleaning out the 
area of RAM from 4000H-5BOOH. It’s at 
OD6BH, so the MTX has screen-clearing 


code at OD6BH too. Similar trapping has to 
be done for the often used Z80 RST 
addresses (print-to-screen at 0010H is 
often used), and for the interrupt RST at 
0038H. 

BEEPER (03B5h) is rather more difficult. 
Sound is not used on the Memotech ver- 
sion of Spectrum games, since the effect 
doesn’t warrant the high cost of imple- 
menting it. Nevertheless, the call is inter- 
cepted and the games code thinks the 
beeper-port exists: this is necessary to 
avoid program crashes. 

Fooling the code is the main task of the 
hardware, which, although in a ROM-pack 
case, doesn’t contain a ROM. What it does 
contain is five chips, two of which are cus- 
tom-blown PALs. The PAL (Phase Alterna- 
tion by Line) is the cheap younger brother 
of the ULA, and is used extensively in 
decoding circuits, and (as a side benefit) to 
prevent inquisitive constructors working 
out how a circuit operates. The other three 
chips are standard devices. The other duty 
of the hardware is to pretend to be a 
Spectrum keyboard: with some help from 
MTX code and MTX interupts, the key- 
presses (on the Memotech keyboard) are 
translated into Spectrum-style keypresses 
and joystick movements. 

It is doubtful whether the whole package 
(tentatively called the Spectrum 
Speculator) will sell in any quantity now 
that the games-market has died down, but 
full marks to Memotech (and Tony Brewer) 
for doing it anyway. 


ENOUGH TO 
BLOW ANYONES 


FUSE. 


Every month, SINCLAIR PROGRAMS features 
extensive listings for the Sinclair Spectrum and 
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ZX81,as well as graphics instructions, letters, 


‘game of the month’, and even a special section 
for beginners. See you in a month’s time! 


If it’s games you want, 
youll find plenty in 
Sinclair Programs 


Available from your 
newsagents, only 95p 
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SHELL 


More command routines for Adam 
Denning’s user-friendly QDOS front end. 


QSHELL UPDATE 


QSHELL is still unfinished. 
However, the full version 
will be completed for the 
first issue of Computing Age 
(see pages 14 and 15). 


Adam Denning will then 
provide a comprehensive 
operator’s guide and we 
will give details of how to 
obtain your own copy of 

QSHELL on Microdrive. 


This month we look at some more of the 
command routines. The best way to do this 
is to go down the listing looking at each 
routine in turn, describing both the com- 
mand and the code which implements it. 

CLS_RTN handles the CLS command. 
All this does is clear the window attached 
to channel 1 by jumping to the routine 
which set it up in the first place — WIN- 
Dowt1. 

HELP_RTN deals with the HELP com- 
mand. For this to work, there must be a file 
called ‘HELP_TXT’ on the default drive; it 
doesn’t matter what you put into this file, 
but as itis supposed to help the user a brief 
summary of each command is probably 
the most useful content. The routine works 
by fooling the command line interpreter 
into thinking that the line ‘MORE HELP_ 
TXT’ has been typed by the user. This 
causes the MORE routine to be invoked on 
the help_txt file, displaying it page by page. 
As an aside, it also shows the basic 
technique which will be used to implement 


batch processing commands later on. 

WNDW_RTN is called by the WINDOWS 
command. It is similar to CLS, but clears 
and re-draws all three windows. 

MED_RTN and DIR_RTN are com- 
bined, as they perform essentially the 
same function. MED or MEDIUM invokes 
MED_RTN, and DIR invokes DIR_RTN. 
MED interrogates the disk (or microdrive) 
to find its volume name and number of free 
sectors, while DIR produces a full directory 
as well as the MEDIUM information. 

lf there is no command tail after ‘DIR’, 
the routine uses the default device, other- 
wise it attempts to open the specified 
device to catalogue it. For this to work, the 
device specified must be a ‘directory 
device’, which means that it has a directory 
device driver rather than a normal device 
driver. If the OPEN_DIR call fails, a mes- 
sage is printed out and an error generated 
in DO. 

Successful opening results in SHOW_ 
DIR, where the volume and device names 
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are printed out. The volume name is found | 
with the FS_MDINF routine, which also 
returns the total number of sectors and the 
number of free sectors in D1, If DIR is being 
executed rather than MED (shown by DZ,B 
being non-zero), the files on the device 
must be listed to channel 1. This is done at 
DIR_LOOP. 

The routine CHK_ESC is called to see if 
the ESC key has been pressed. If it has, the 
directory listing stops straight away and 
jumps to the section which prints out the 
sector details. Otherwise, the current 
filename is printed out. If this filename 
proves to be of zero length, there is still a 
file there — file length is non-zero — so the 
filename is printed as ‘Un-named file’. SD_ 
TAB is then called to move the cursor to 
column 40, and the length of the file in 
bytes is printed out, in decimal, using the 
DICITC routine. CD_TAB is called again to 
tab to column 55, and CN_DATE / UT_ 
MTEXT are used to print out the update 
date saved in the file’s header. This will be 
random for microdrives, but will be valid for 
disks. The loop is repeated until EOF is 
met, or ESC is pressed. 

At DIR_END, the two halves of D1,L are 
printed out between relevant messages to 
show the number of sectors free and the 
total number of sectors on the medium. 
Notice that we use the QDOS routine UT_ 
MINT to convert the numbers to ASCII. 
Once this has finished, a final line feed is 
printed out and the directory device is 
closed. 

DIGITS is a standard binary to decimal 
ASCIl conversion routine, but treats the 
number in D1 as unsigned and uses pro- 
gressive subtraction rather than long divi- 
sion. Mainly because it’s far easier to write! 
Notice that leading zeros and leading 
spaces are suppressed. 

The next routine is TYPE_RTN, which is 
called whenever TYPE is invoked. TYPE 
simply copies a named file to channel 1, 
but can be stopped at any time by pressing 
ESC. It starts by checking that a filename 
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has been entered as well as the keyword, 
as it obviously needs a file to type! It then 
tries to open this, reporting requisite errors 
if it fails. If successful, a loop is entered in 
which sector-sized blocks (512 bytes) are 
read from the file and copied to the con- 
sole. If any error other than EOF occurs 
during this loop, the command is aborted 
and an error message printed. When TYPE 
has finished, it closes the file and returns to 
the CLI. 

QUIT_RTN is the code to deal with the 
QUIT command. It prints out a message 
telling the user to press ‘Y’ (or’y’) if he really 
wants to leave QSHELL, and then it kills the 
job if the answer is ‘yes’. As the CLI was 
invoked from BASIC, killing it returns con- 
trol to the SuperBasic interpreter. As the 
channels used by QSHELL are owned by 
BASIC, they are not closed. 

ATOI is a utility routine used by numer- 
ous command routines to convert ASCII 
strings into decimal numbers. It is industry 
standard. 

The next group of routines all perform 
various actions upon jobs running in the 
machine, and all are capable of identifying 
a job from its standard format name or its 
job number, KIL_RTN is called by KILL, 
and kills the specified job and all its chil- 
dren. SUS_RTN is called by SUSPEND, 
and suspends the specified job indefinitely 
(ie until it is killed or released with 
RELEASE). 

REL_RTN is called by RELEASE, and 
releases a suspended job. PRI_RTN is cal- 
led by PRIORITY, and alters the priority of 
the specified job to the given new value. 
This routine uses ATO! to convert the new 
priority entered into a number, and then 
checks the byte value of D1 to ensure that 
itis less than 128 (by checking the sign flag 
after a TST). 

’ STT_RTN is called by START, and acti- 
vates a LOADed job, passing channel IDs 
and parameter strings as required. If the 
job is already active, a message is printed 
out and the command aborts with error. 
Otherwise, it follows the same code as 


QSHELL Command routines 


4 Routine to clear 


SEPTEMBER 1985 


‘DIR-END shows the total 
number of sectors free’. 


RUN but does not load or create the job (as 
it already exists!). 

The routine which does all the hard work 
of converting a job name or number into a 
real job IS is JOB_GET. This first checks to 
see if the first character of the command 
tail is a digit. If it is, it assumes that the 


parameter entered is a number rather than 
a name, and goes off to.find the job by 
number. If ATO! fails, or if the job para- 
meter is not a number, it attempts to find 
the job by name, which is far more compli- 
cated. It has to scan the job tree using MY_ 
JINF, checking the word at offset 6 of each 
job to ensure that it is in standard format 
(as only standard format jobs have names), 
and then comparing the string at offset 8 
with the string entered. String comparison 


type 1 is used, so that the case of the let- 
ters in each string is not significant. if the 
job is not found, an error message is 
printed out and the routine returns one 
level higher by adding 4 to A7 before 
executing an RTS. 

The final routine shown this month is the 
MORE command routine, MRE_RTN. This 
is fairly similar to TYPE, except that it prints 
out a screenful at a time, pausing after 
each one to display ‘MORE?’. If the user 
presses ESC, ‘n’ or ‘N’, the routine finishes, 
otherwise the next screenful is shown. 

It’s fairly awkward to work out when a 
screen has been filled, as you have to inter- 
rogate the channel to find its width and its 
height. Subtractions and divisions then 
indicate how many screen lines have been 
filled so far. 

It works like this: after opening the 
specified file, SD_CHENQ is called to find 
the dimensions of channel 1; although the 
window has already been set up, and 
therefore the dimensions are known, it’s 
best to ask QDOS once more in case the 
window size is to be altered later; it also 
gives the routine a general purpose appli- 
cation. 

The screen is cleared with SD_CLEAR 
between pages, and a line of up to 256 
characters is read in from the file with IO_ 
FLINE. The error return from this is saved in 
D4 for later examination. The length of the 
line is then divided by the screen width to 
find out how many screen lines the line just 
read-in will occupy, and then this is added 
to the record of the current cursor position 
in the Y direction. |O_SSTRG then prints 
the text out to the screen, and subtractions 
are performed on the screen length and 
current Y position to see if the screen is full. 
If itisn’t, and if no error occurs in IO_FLINE, 
the routine jumps to do it all over again. 

Otherwise, the ‘More?’ message is 
printed and the cursor enabled. Akeypress 
is collected and compared with ‘N’, ‘n’ and 
ESC. If it matches any of these, the routine 
finishes, otherwise it goes off to do the next 
page. 
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ItS easy to 
complain about 
advertisements. 


But which ones? 


Every week millions of advertisements 
appear in print. on posters or in the cinema. 

Most of them comply with the rules 
contained in the British Code of Advertising 
Practice. 

But some of them break the rules and 
warrant your complaints. 

If you're not sure about which ones they 
are. however. drop us a line and we'll send you 
an abridged copy of the Advertising Code. 

Then, if an advertisement bothers 
you. you'll be justified in bothering us. 

The Advertising Standards Authority. 


If an advertisement is wrong, were here to put it right. 
ASA Ltd. Dept 2 Brook House. Tornngton Place, Londen WCIE 7HN 
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TELEVISION/COMPUTER 
FULL-TIME TRAINING 


(FULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICIAN 
EDUCATION COUNCIL 
2 YEAR 
BTEC National Diploma (OND) 
ELECTRONIC & 
COMMUNICATIONS ENGINEERING 


(Electronics, Computing, Television, Video, Testing & Fault Diagnosis) 
15 MONTHS 
BTEC National Certificate (ONC) 
ELECTRONIC EQUIPMENT SERVICING 


(Electronics, Television, Video Cassette Recorders, CCTV, Testing & Fault Diagnosis) 
15 MONTHS 
BTEC National Certificate (ONC) 
COMPUTING TECHNOLOGY 


(Glectronics, Computing Software/Hardware, Microelectronic Testing Methods) 
9 MONTHS 
BTEC Higher National Certificate (HNC) 
COMPUTING TECHNOLOGY & ROBOTICS 


(Microprocessor Based Systems, Fault Diagnosis, ATE, Robotics) 


THESE COURSES INCLUDE A HIGH PERCENTAGE OF COLLEGE BASED 
PRACTICAL WORK TO ENHANCE FUTURE EMPLOYMENT PROSPECTS 


SHORTENED COURSES OF FROM 3 TO 6 MONTHS CAN BE ARRANGED FOR 
APPLICANTS WITH PREVIOUS ELECTRONICS KNOWLEDGE 


NEXT COURSE COMMENCES: 
SEPTEMBER 16th 


FULL PROSPECTUS FROM 
LONDON ELECTRONICS COLLEGE (Dept ECM) 
20 PENYWERN ROAD, EARLS COURT, 
LONDON SWS5 QSU. Tel: 01-373 8721. 


history 


@ The recent New York 
videotex conference provided 
the US comms industry with its 
best opportunity in a decade to 
assess its performance. 

That performance has been 
at best erratic, with star 
operators like Dow Jones News 
Retrieval (built around an 
electronic re-packaging of the 
Wall St Journal) going great 
guns, while Florida-based 
Knight Ridder (sic) managed to 
drop around $40m in three 
years. 

After the communal heart- 
searching, the Americans came 
to the following conclusions: 

Don’t imagine you can 
persuade domestic users to 
buy dedicated terminals 
costing hundreds of dollars, 
coz they won’t do it. Instead, 
follow the path well-trodden by 
Compuserve, Micronet 800, 
@tc, and flog add-ons for 
existing PCs. 

Don’t imagine you can sell an 
electronic Encyclopaedia 
Britanica. The facts ona 
database must be individually 
useful, not useful only in bulk, 
otherwise they’re too expensive 
to provide and therefore to buy. 
Talking of which... 

Subjects for databases 
should have a well-defined but 
absorbing interest for potential 
users. Areas of sufficient 
interest have so far proved to be 
microcomputing (Compuserve, 
Micronet, etc), money-making 
(Dow Jones), and sex (see 


For the foreseeable future, 
boring old scrolling ASCII 
characters will be the format for 
US comms. The more exotic 
NAPLPS protocol hasn’t taken 
off, despite its colour, high res, 
and respectable transmission 
rate, because of hardware 
costs, lack of production tools 
at the Information Provider end, 
and incompatibility with 
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dominant US databases like 
Compuserve and the Source. 

It’s essential that Information 
Providers should get assistance 
from the network providers, 
because setting up in this 
business is just too expensive 
for any individual IP. Ideally, the 
collaboration should extend to 
joint ventures and linked profits 
~ the best UK example of this 
approach being the Micronet/ 
British Telecom link-up 
described in our last issue. 

Despite all the setbacks, this 
is still an industry in which to 
make money. 


Viewfax and 
Micronet bury 
the hatchet 


@ Details are emerging of the 
deal now in force between the 
two major Information Providers 
in Prestel’s Microcomputing 
area — Micronet 800 and 
Viewfax 258. 

In the past, relations between 
the two have resembled those 
between a racehorse and flea, 
with Micronet studiously 
ignoring its tiny rival except for 
occasional cries of “parasite”: 
Micronet alleges that Viewfax 
has lifted its news material. 

But the new arrangement is 
thought to involve an agreement 
over respective areas of 
operation for the two IPs, such 
that — for example — Micronet 
won't offer a service for 
Amstrad owners, but Viewfax 
will. 

In addition, Viewfax has 
undertaken to cease competing 
with Micronet for new 
subscribers — an arrangement 
which relieves the minute 
Birmingham-based service of 
expensive marketing and 
customer service operations, 
while (presumably) earning it a 
percentage from new Micronet 
subs. 


Just another 
computer 
application... 


@ The licensed naughtiness of 


America’s SEXTEX network has 
been boosted with the launch of 


dedicated gay and couples- 
only areas. 

The uncertain pleasures of 
talking dirty — or rather typing 
dirty — to people you’ve never - 
met have long been a spin-off 
feature of conventional teletex 
services like the Source and 
Compuserve. 

But the New York-based 
SEXTEX service has sought to 
institutionalise the wayward 
impulses of even the most 
dedicated (desicated) computer 
freak with a range of features 
including X-Mail (“Exchange 
lusty messages, but please 
don’t be bashful”), Special 
Interests (“Sexual persuasions 
of all kinds are welcome”) and 
Eroticomm (“The SEXTEX 
interactive facility, where 
several different live parties 
take place every night”). 

Gay men are offered “a 
contemporary, safe and 
uncensored method of 
communication”, while “for the 
nation’s swinging computer 
owners, SEXTEX has set aside 
Wednesday evenings for the 
benefit of couples to get to 
know one another”. 

Sounds like you? Call New 
York 986-5100, and you too 
can take part in (it says here) 
“the SiINformation Revolution”. 


e 

No movement in 

e 
hackers’ trial 
@ Robert Schifreen, erstwhile 
occupant of this page, and 
Micronet columnist Steve Gold 
were due for their third 
appearance in Bow St 
Magistrates Court around the 
time we went to press. 

The two men are charged 
with offences under the Forgery 
and Counterfeiting Act after a 
late-night swoop on their 
London and Sheffield homes by 
a joint force of police and BT 
Officials. 

The arrests were part of a 
months-long police 
investigation following the 
“Duke of Edinburgh” Prestel 
hack late last year. 

Previous Bow St appear- 
ances led to adjournments for 
further preparations by both 
sides, but insiders are hoping 
the magistrate might now be 
able to fix a date for trial. 

Whatever happens, the case 
is unlikely to be concluded for 
several months. 
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Newsnet gives 
access to 2000 
databased and 


all world news 


@ Busy with an energetic 
international recruiting drive is 
possibly the best of all the US 
databases — Newsnet. 

Boasting a 4Mb daily up-date 
of 300 worldwide publications, 
Newsnet is the most powerful 
research tool you could wish 
for. Full keyword search 
facilities give full access to all 
the world’s major newspapers, 
newsletters and business 
reports. And the service will do 
keyword searches for you on 
2000 other databases, charging 
$35 per item retrieved. 

As Newsnet points out, subs 
to all these publications would 
otherwise cost you around 
$50,000 a year. 

Which brings us to prices. 
Fifteen dollars a month subs, 
plus a usage fee of $24/hour, 
gives access to an inexaustable 
source of top-rate info. 
Counting PSS charges to the 
States, I'd say that the average 
single-item survey would cost 
£5 or so. As you’ve guessed, 
I’m an addict. 

Full gen from Newsnet at 945 
Haverford Road, Bryn Mawr, 
Philadelphia, PA. Or phone 
Maralyn Hughes on 0101 215 
527 8030. 


Reid tells all 
on Micronet 


@ Micronet managed 
something of a coup recently 
when it cornered Acorn boss 
Alex Reid at a time when the 
whole of Fleet St was baying at 
his heels for some kind of a 
quote about his company's 


| future. 


Dr Reid appeared on the 


| Net's Celebrity Chatline service 


— which allows subscribers to 
fire questions for real-time reply 
from notables inside and 
outside the computer industry — 
only days before Acorn's 
second shares suspension. 

But the explanation may be 
nostalgia. Dr Reid set up Prestel 
and was its first boss. 
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the size of Micronet. 


When picking up a magazine and flipping 
| through its pages, the average reader 
won't pay much attention to the pagina- 
tion, that is, the order in which articles 
appear. Nor indeed should they if the pro- 
duction editor is doing a good job. The 
pages of an article should appear on con- 
secutive pages and correspond to the 
number shown on the contents page. All 
this is taken for granted. The art of pagina- 
tion, and anybody in publishing will tell you 
that itis an art, has been built up over many 
years and there is no shortage of advice for 
those who need to know the finer points. 

Magazine pagination aims to provide the 
reader with a logical and attractive format. 
Electronic media, such as Micronet, share 
this aim but have very different problems to 
overcome, that is, how to route the reader 
through the screens, 

The sheer size of a database like Mic- 
ronet creates considerable routing difficul- 
ties. Even if frames are viewed at the rate of 
one per second it would take over five 
hours to see every page. Taking the reader 
| to the matter he or she is interested in is 
therefore of prime importance. 


Pyramid structures 


A Micronet type database is built around 
the idea of a pyramid data-structure such 
as that represented in Figure 1. In this 
data-structure (similar to a card-index) 
facts are written in convenient places but 
not related to other items of data. The user 
must know where within the system the 
fact in which they are interested is located, 
and then provide the system with this 
address. 

This is an unsatisfactory way to confi- 
| gure a store of data. The solution is to ‘tie’ 


DATABASE 
ROUTING 


Denise Shamuel explains the complexities 
of directing the reader through a database 


“,..the shear size of 
Micronet’s database 
created considerable 
routing problems .. .” 


related data together by way of routes that 
make sense to the user. 

A similar structure to that of Figure 1 is 
shown in Figure 2, but the items of data are 
tied together by routes. Accessing the 
main ‘news’ page will now allow a user to 
find out more about their main interest by 
selecting one of three routes — in other 
words by pressing a single key. The user 
does not now have to interrogate the 
database, but simply needs to press a key 
as directed by on-screen prompts. 

This basic pyramid structure can be 
improved in a number of ways, but before 
looking at these it is worth investigating 
how routes are made to work. 


HOME 
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Figure 2. Linking items of data by routes. 
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First go back to’ the card index analogy. 
Think of a frame of data as being one card 
in the index. The front of the card contains 
the information to be stored at a particular 
location in the database. This information 
is designed for human consumption and is 
of little use to the computer. The back of 
the card is thus used to store information in 
a form that the computer can make use of. 
The ‘front’ page is referred to as the frame 
while the ‘back’ is a frame table. 

The frame table is not normally accessi- 
ble to ordinary users of the database and 
can only be changed by the editing system. | 
The computer refers to any frame via the 
corresponding frame number. Links to | 
other pages within the system are estab- 
lished by entries within the frame table. 

Note that it is possible to establish a 
route to any page that exists within the 
system: it’s only a matter of entering a 
number into the frame table. It is the skill of 
the database editor (or system operator) in 
selecting the appropriate routes that 
makes a system easy to read. The com- 
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Figure 1. Pyramid data structure. 
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puter has no way of knowing whether a 
route is appropriate — under most system 
editors it will not even tell an operator that 
a frame does not exist. For this reason, it is 
important that system operators spend 
some time as user, testing the system to 
see that routes work. 

When starting to build up a database the 
first decision to be taken is where to put the 
data. In a book this is easy, start at the front 
and just keep going. An electronic book is 
less straightforward. 

Going back to the pyramid, we gave the 
first frame a reference of 1. The frames 
leading from this frame will probably con- 
tain more detailed information about the 
copies introduced on frame 1. 

Rather than call the second frame of 
data page 2, why not relate it to page 1 by 
including the number 1 in its page refer- 
ence? Think of the resulting structure as a 
family tree. 

With the Parents & Children system of 
number it is possible to make a framework 
of numbers and then to put data into the 
pages. The trick is to create a framework 
that is large enough to hold all the data that 
the system will have to hold. There is 
nothing more frustrating than trying to 
enter one last vital piece of information into 
a system only to find that there are no more 
sensible numbers to use. Rather than 
loose the data there is a temptation to put 
it on an unrelated page and promptly forget 
to route it properly. 

The way round the problem is to put data 
on the grand child or even great grand child 
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levels and to use the intermediate levels to 
make indices which then lead to the data. 
Again care should be exercised here if 
users are not té be led through endless 
frames only to discover some trivial piece 
of information. 


... the ideas explored 
here can be applied with 
advantage to smaller 
databases...” 


If possible, the idea is to estimate how 
many data items will be stored and then to 
allocate that many pages on the lowest 
levels. If working on your own system then 
it is possible that there will be many 
thousands of pages to choose from. But 
when using a third party system there may 
only be tens of pages at your disposal. 

So far, the pyramids described resemble 
a triangle. In reality there is a third dimen- 
sion — depth. A frame is identified by a 
unique number, but any page can have a 
number of others started up behind it. To 
avoid a further family tree, the frames of 
such a structure are tagged a,b,c... 
through to z. Thus the complete address of 
a frame within the database is made up of 
its page number (derived from its parents) 
and its position in the pager shown by alet- 
ter. For example, the frame 


4371c 


has the parents 4, 43, 437 and its position 
in relation to its parents is shown by its own 
number — 1. It.is also the third frame in the 
page, the full components being 4371a, 
4371b and 437 1c. 

Although frames can go up to the letter z, 
this is a cumbersome way of thinking. 
Many systems (including Micronet) do not 
allow frames other than ‘a’ to be routed to, 
thus important information should be put 
onto the ‘a’ frame. Doing this will allow 
quick location. Most systems allow routing 
out of any frame, opening up unexpected 
links between ideas as they occur. 

Glancing back at the pyramid containing 
news information, it is apparent that the 
most logical thing to do is to route back to 
the main news page from the pages at the 
lowest levels. But good editor will be more 
creative when forming the links between 
frames. It is unimaginative to continually 
refer back to a main index. Why not link the 
London news frame to one listing a local 
‘Whats On?’ page? 

Creating, and maintaining a Prestel style 
database can be a very interesting pursuit. 
There are a number of packages available 
that will allow micro users to establish such 
a system. Alternatively, Micronet subscrib- 
ers offer pages to most users on their Gal- 
lery area. 


Denise Shamuel is the database man- 
ager of Micronet. For information about the 
various services offered by Micronet tele- 
phone 01 278 3143. 
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December 1984 
BBC EPROM | PrOQrAMMe ......eceecseseececeesteeneteeeees £6.66 Amstrad CPC4G4 A/D wcccescscscsacesessssnacesscisesecaceseconsus £4.10 
December 1983 January 1985 
BBC Sideways RAM .......scsscsscsssessessecsessssssesseesernees £6.48 GBM C4. UO PON, cstucscoec see. nsxscactass tances edccnsceeitaatacess £3.55 

Speedy EPROM Blower ...........ccceccsessssessesesesseerees £3.73 
February 1984 ee ee _ 
BBC Sideways ROM Board ........cccccsscesessceesseeesseees £7.13 HOW TO ORDER 
March 1984 | List the boards required and add 50p post and packing 
Spectrum Cassette Controller ......c.cccccssssesescseseseeees £2.59 | charge to the total cost of the boards. Send your order with 
April 1984 | a cheque or postal order to: 
COMUMOD ORG A/D sonccscasonit cjsmronsentein ysnazaseveesnvertecvines £2.15 | E&CM PCB Service, Priory Court, 
May 1984 | 30-32 Farringdon Lane, London EC1R 3AU 
Memex .. rasniewiaigeiaadecnigepigteneppliahianss £7.55 | Telephone: 01-251 6222 
Spectrum Diary ... shigv even scisvam Wana meniwia vee Beauv ea ceds seedetbuceccive £4.26 | Please supply the following PCBs: 
CONUONICS BURGE insects ccscssaacsssaventasrerierseeseseiveseviteces £7.41 eee I ne ETRE Tre 
June 1984 Decent NSCS cits 
Mains Data Link (2 Boards) ..........:s:ecssessesseereneene: £4.72 | Post & Packing 50p 
July 1984 | 
IR Data Link (2 Boards) ........ccsscssseestscseesseessecseeenneens £3.95 | TOTAL £ 
August 1984 | SIQNEG) icccisstesseeceneeastoneur nin DAG ss svcascascpivceesoserananie 
Robot Wall Builder .............cceeccssecscesseeeseecseseeesceees A 
Reena tues £2.70 | IMANTIO Sv cscscgacecccbunsiseschtnigsdaedectpteustnedepereercs (please print) 
Spectrum Frequency Meter ......-cccsssssssssssssssessssesees £3.61 | FOSS seit akin dead oianagha ea abuchaphedu saat intingisateatnsiatiahieanses 
October 1984 ea tesla ateteen seca saa ha tees MN sh 
EPROM Simulator ........cscssss-ossseesesssesececsssessesesseeess Sn rr 
November 1 984 rrr reer irri eerie tie tee ree ee ree ee rere eer ere rrr ee err 


PLEASE ALLOW 28 DAYS FOR DELIVERY 
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THE ON-LINE QL 


of 


Peter Luke goes 
on-line with two new 
modems designed 
for the QL computer. 
Each offers a range 

| of facilities but the 
head-to-head test 
reveals a clear 
winner in terms of 
performance. 


QL users can now, after a considerable 
wait, phone home or at least their iocal, 
user friendly data base. The two modems 
reviewed below came to the market at 
roughly the same time — this though is the 
only thing they have in common. The Tan- 
| data modem is the product of design work 
undertaken by the now defunct OEL com- 
pany. Considering the time taken to get the 
modem to the market, the final product is 
| rather a disappointment. The Bright Star 


modem is a product of a very different 
pedigree, being the result of development 
work undertaken, by a very small team of 
hardware and software designers. But the 
final specification is in many respects 
superior to that of the Tandata model. 


Tandata QCOM 


The QCOM modem managed to acquire a 
rather high profile long before it came to 
the market. This was the modem that OEL 
was working on when it ran into its much 
publicised financial problems some 
months ago. At that time, it was thought 
that as this was the modem that Sinclair 
had decided to make the official QL pro- 
duct, Sir Clive would step in to rescue the 
QCOM design. This though was before 
Sinclair ran into some cash flow problems 
of its own. In the event it was Tandata who 
acquired the rights to the modem. 

The QCOM modem consists of three 
separate units that stack on top of one 
another to form the complete communica- 
tions system. The base unit is designated 
Q-Connect and in addition to providing the 
connections to the rest of the modem 
system, it provides an RS232 output port 
via a standard 25 way plug. The middle unit 
of the stack is the optional auto dial/auto 
answer unit (Q-Call) while the top most 


.component is the Q-Mod box, this con- 


’ $2 ELECTRONICS & COMPUTING MONTHLY 


tains the main components of the modem. 
Connecting the QCOM system to the QL 
is a straightforward operation. First the 
three units are stacked together, connec- 
tions between the three sections of the 
modem are by way of plug/socket arrange- 
ments on the top and underside faces of 
the various boxes — assembly is rather like 
building up a tower of building blocks. With 
the tower of building blocks. With the tower 
of units placed to the right of the QL, short 


Auto-dialling and DTMF 


During the course of reviewing the QCOM and 
Bright Star modems a slight problem in con- 
nection with their use on some modern tele- 
phone equipment came to light. The problem 
concerns PABX systems based on the DTMF 
signalling ve a this is unlikely to be 


of the comprehensive nature of the soft- 
ware the limited capability of the Q-MOD 


leads mean that there is little choice over 
where the modem is sited, the power lead 
of the computer is removed and plugged 
into the power-in socket of the Q-Con 
base. A lead from this unit is then plugged 
into the QL’s power socket. Next the lead 
marked PSTN (Public Switched Telephone 
Network — the posh name of our ‘phone 
network) is plugged into one of the new 
style BT phone sockets. If required a tele- 
phone terminated with the appropriate 
plug may be connected to the socket 
marked ‘phone on Q Con (the fact that Q- 
Call, if fitted, provides both auto-answer 


Calling all RENs 


Another point to bear in mind when connect- 
ing a modem to an existing ‘phone system 
whether at home or in a business is the total 
REN number of the various equipment con- 
nected to an exchange line. The total REN 
(Ring Equivalence Number) of the equipment 
connected to a single line must not exceed 4 - 
if it does then there is a danger that one or 
more of the telecom items may fail to 
respond fo an incoming ring signal — phones 
will not ring, auto-answer phones will not 
answer and answering machines will remain 
inactive. 

The standard BT ‘phone has a REN of | and 
so four of these may be connected to various 
extensions throughout a home. Many other 
items of equipment have REN numbers that 
are higher than this however. Numbers of 1.5 
or even 2 are not uncommon. This means that 
by the time a couple of ‘phones and a modem 
have been connected to the system with say, 
an answer-phone machine, this may well 
exceed the maximum REN rating of four. If it 
is necessary to have a number of pieces of 
equipment connected simultaneously the 
solution is to contact the local BT sales office. 
They can arrange for a ‘booster’ unit to be fit- 
ted — this will boost the ring current and so 
overcome the restriction of the REN limit. 
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and auto-dial options means that there is in 
fact no need to provide a conventional 
phone). 

A series of LEDs, one per unit, indicate 
the status of the system. Q-Con features a 
LED that indicates that power is applied to 
the modem. The LED on the Q-Call unit is 
labled ‘Ring’; this indicates that the auto- 
dial process is in operation, while the 
‘Seize’ indicator of the Q-Mod unit signals 
that the modem has established communi- 
cation with the remote computer’s modem 
port. 

Having completed the installation of the 
hardware of the modem, the next step is to 
load the QCOM software supplied. 

The first thing to greet the user when the 
QCOM software has been loaded into the 
QL is a frame concerned with the initialisa- 
tion of the software real time clock that is 
provided. This facility is particularly useful 
as it allows users to keep track of the dura- 
tion for which they are logged onto any 
system. While cheap rate calls are cheap it 
is all too easy to run up large telephone bills 
if some watch is not kept on the length of 
Calls. 

After entering initial time and date 
information the system will ask the user for 
identification. Having done so then a 
request for filename prompt will appear. 
This filename refers to the phonebook file 
that allows the user to create a customised 
list of phone numbers that can be used in 
conjunction with the auto-dial unit to 
simplify the process of establishing calls. If 
no ‘phone book file has been created, the 
user can opt to use the default file supplied 
with the QCON software. 

The next menu displayed by the system 
is the main menu through which the other 
facilities of the system may be accessed. 
The software supports a range of operating 
modes although the hardware only sup- 
ports the 1200/75 Prestel standard. This 
limits the number of menu choices that 
have any operational significance. In view 


unit is a disappointment. 


Bright Star 


The Bright Star modem consists of a single 
box, none of the Tandata designer tower 
look, and in contrast to the Tandata unit 
has its own internal power supply. The 
modem thus makes no demands on the 
QL’s power supply. Another added bonus 
with the Bright Star is the fact that the 
designers have also provided a serial to 
Centronics interface complete with a 2K 
buffer. 

Connecting the modem to the QL is a 
straightforward process, the modem is 
simply connected in series with an existing 
‘phone circuit. The modem does not fea- 
ture any front panel switches: the many 
functions of the unit are under complete 
software control. The three LEDs mounted 
on the front panel indicate power, on-line 
and carrier detect status. 

The modem provides a self-test facility 
which allows correct operation of the 
modem to be confirmed. The self-test 
function is activated by sending the 
modem a DLE (Data Link Escape) charac- 
ter followed by CTL E. The DLE character 
signals to the Bright Star that the character 
that follows is not text but is to be inter- 
preted as a command code. The ASCII 
code for DLE is generated by pressing CTL 
P on the QL. 

Assuming that the modem is operating 
correctly, the self-test routine will cause 
the unit to ‘answer back’ with its version 
number and current status. 

The Bright Star supports a real time 
clock and as with the Tandata modem, set- 
ting this is the first task once the system 
software has been loaded into the QL. 

The Bright Star modem provides an auto 
scanning facility that will automatically 
select the correct transmission speed 
when a user logs onto a system. Sorting 
out comms protocols can be a difficult task 
even for experienced comms users — the 
auto-scan feature will thus be very wel- 
come to users new to modems. 

The range of facilities offered by the 
system are accessed by the QL’s function 
keys — these features include toggling the 
printer buffer’s status (on/off), selecting 
either 40 or 80 column screen and the quit 
function which returns the user to Super- 
Basic. 

The Bright Star 


also features an 
advanced ‘user-to-user’ mode which 
makes use of some_ sophisticated 
techniques to provide reliable transfer of 
data at 1200/1200 baud. 

The unit supplied for review was not fit- 
ted with an auto-answer/auto-dial unit but 
this feature will be available on production 
units. 

The Bright Star, unlike the Tandata 
modem supports a full range of operational 
modes and coupled with the fact that it 
offers a wide range of additional functions, 
on a price performance basis it must score 
over the Tandata tower. 


ELECTRONICS & COMPUTING MONTHLY - 53 


DIY ROM 


Mike Williams continues his description of 
the techniques used to create sideways ROM 
software for the BBC micro. This month he 
describes how to build some useful routines 


into a ROM. 


Last month's article on writing your own 
ROM into sideways RAM explained a pro- 
gram which provides the essential 
framework of a ROM. The next step is to 
insert “commands to build a few useful 
routines into the ROM; and then to set vec- 
tors to point into ROM. We've also 
included advice on how to modify your 
favourite machine code programs to work 
in ROM, and a method of using two piggy- 
backed ROMs in sideways RAM at the 
same time. 


The routines 


The first “command to be implemented 
enables you to store function-key defini- 
tions in ROM (or sideways RAM) and to 
download them into the key buffer by 
means of the command *FNKEYS or *FN. 
There are three steps to follow in adding 
a *command to a ROM: 
Insert the command name in the com- 
mand-table. 
Insert the command name — perhaps 
together with syntax — into the help- 
table. 
Add the code for the routine, either at 
the command entry point if the code is 
short, or further up in memory. In the 
latter case a JSR is inserted at the 
command entry point. 
So, into the ROM Designer program 
from last month make the following 
changes: 
Line 2500 substitute for FNequs 
(“COMMAND1”)—FNequs (“FNKEYS”) 
Line 2610 substitute PROCstring 
(“FNKEYS”) 
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Since the required code to implement 
*FNKEYS is fairly short it can be 
inserted at the command-1 entry point. 
So add the following lines: 
LDX #0 
.-keys 
LDA &9F00,X 
STA &B00,X 
INX 
BNE keys 
The program should now be RUN. 
Next you need a file of function-key 
definitions. Having defined the keys *SAVE 
the file: 


eg *SAVE Keys B00 BFF 


The *LOAD Keys 9FCO will load the key 
definitions into your sideways RAM. Press 
BREAK so that the system knows your 
ROM is there. “FNKEYS should now 
download the definitions and program the 
function-keys. 

It is now easy to store many different 
sets of definitions and to call them up 
using, for example: 


*AKEYS 
*BKEYS 


and so on. Users of Wordwise could call up 
their Wordwise function-key definitions 
with the command *WWKEYS. Just follow 
the steps above. 

The next example is a “command to print 
useful information on the screen. It’s called 
“BIRTHDAYS because it could be used to 
store your family’s birth dates, anniversary 
dates etc. Again we follow the three steps: 
@ 2510 Substitute FNequs(“BIRTH- 

DAYS”) 


@ 2620 PROCstring(“BIRTHDAYS”) 

The routine is a bit longer than the FNKEY 
example so it is better placed further up in 
ROM. The program given in Listing 1 
places the routine at &9000. So for now we 
must insert the following: 


1900 JSR &9000 


Now RUN the ROM Designer (after saving 
the program as usual). 

Listing 2 should now be entered. The 
program is well REM’d and can easily be 
modified to include your own information. 
The only limitation is that not more than 
256 bytes of information can be displayed 
unless the routine is modified. After run- 
ning the program your ROM = should 
respond to *BIRTHDAYS (or “BI. for short) 
with the information you have placed in the 
DATA statements. 


e J 

Coping with vectors 

The third routine is “CAPS ON. Once this 
command has been given, then any time 
that Carriage Return is pressed the com- 
puter automatically switches on the Caps 
Lock. This avoids the irritating error mes- 
sages that come from entering ‘list’ or 


‘run’. It is especially useful after entering 
assembler labels. The facility can be 
switched off by entering *CAPS OFF. 

The idea is to intercept the ‘insert into 
buffer’ vector so that it points to the routine 
in ROM. It checks for Carriage Return and 
switches on: the Caps Lock whenever it 
finds it. 


Repeat the stage above. 


e 2520 FNequs (“CAPS”) 
© 2630 PROCstring(“CAPS ON/OFF”) 
e 1930 JSR &9400 


Listing 1 has the routine to be assembled 
at &9400 which will implement the CAPS 
command. As with Listing 1 there should 
be enough REMs for its operation to be 
easily followed. However FNvector needs 
some explaining. 

Vectors themselves are described in the 
Advanced User Guide. The 26 vectors are 
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Stored in a table starting at &200. Usually, | SIT Tana eT 
redirecting a vector to point to some SESE AE 
routine is a simple matter of replacing the 
contents of the table with the address of 
the routine. 

This is fine for addresses below &8000, 
but in. pointing to ROM the procedure is 
more complicated. Fortunately FN vector 
makes it easy. It requires the address of the 
routine in ROM (‘check’ in this case) and 
the vector number (from 0 to 25) and it 
does all of the work. 

So far your ROM should do the follow- 
ing: 

Respond to *HELP, by printing its name. 

Respond to *HELP Name, by listing the 

available commands. 
Respond to three “commands. 


e,¢ J 
Writing your own routines 
Routines like screen dumps, large letters, 
improved trace, can all go into ROM. But, 
there are some points to remember. 

Firstly, routines operate by actually 
modifying themselves as they run. 
Although this can work in sideways RAM it 
certainly won’t in ROM. Since you might 
want to blow your successful programs 
into EPROM, it is better not to use the side- 
ways RAM as RAM except where neces- 
sary, for example as a printer buffer. 

Secondly, most programs do need some 
RAM as temporary storage or for indirect 
addressing. Page zero is especially 
important and is heavily used both by 
BASIC and by other ROMs. Here are some 
useful areas: 


&70 — &8F 


This is very valuable space heavily relied 
upon by utility programs and by other 
ROMs. You should try to save the values 
(on the stack for example) of any of these 
locations which you use and restore them 
at exist-ROM. 


&3A0 — &3A6 


As the Advanced User Guide points out, 
these locations are not used by OS1.2. But 
they are very popular among ROM writers 
as flags, so that the ROM can “remember” 
whether or not it has set vectors. We used 
&3A5 as a flag in the Caps routine to indi- 
cate that the vectors had been changed. 
Had you typed “CAPS OFF” when they 
were already off and the routine had then 
restored the vectors, it would probably 
have restored the wrong ones. Similar flags 
are set by ROMs with error trapping, single 
key, special tabs and so on. There is no 
reason why you should not use these loca- 
tions too, but check that none of the other 
ROMs in your machine need them. You 
can do this by periodically printing out their 
' value and seeing if they change. 


&700 — &7FF 


This is the input buffer space. If your 
routine needs some memory only for the 
duration of the routine then the top end of 
this space is pretty safe. Its a good area to 
use for osword and oscli parameter blocks. 
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Piggy backing ROMs 
Suppose you already have an 8K ROM run- 
ning in Sideways-RAM. That leaves 8K of 
empty space from &A000 to &BFFF. Why 
not put your ROM up there? Change the 
assembly addresses in your routines so 
that they are 8K up. eg FNKEYS are now at 
&BFOO, CAPS is now at &B400. 

The system now has to come to the new 
ROM at &AQ00 before that at &BOO0. The 


trick comes from modifying the two bytes 
at &8004,5. Remember that they normally 
point to the start of the ROM (entry% in our 
ROM): so the first step is to change them 
so that they point to the new ROM. Make 
the following modifications: 


1. Note the contents of the address in 
locations &8004 and &8005. Change 
&B004 to &03, change &8005 to &A0. 
Make ROM start in the ROM Designer 


&A000 and change the commands so 
that they call the new _ routine 
addresses. 
3. Change line 760 from BTS to JMP 
address from 1 above. 
4. Run the ROM Designer so that your 
ROM is assembled at &AO00. 
Now with a bit of luck you should have 
two ROMs where before there was only 
one. 


LISTING 2. fobrabi 


113 


LDA #32: JSR eswech: JER “oswrch: 
sprint line ; é 
- JSR oswrch s Pei yete 
oo InNy 4 
LDA info table, ¥ 
BEG newline \. each line ends ‘with 0" 
CMP #9 \ end of info marker | 


1938 
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The Ex xperimenter ROM 
By Mike Willa 
Summary of commands: 


ALARM DIAGRAM OSCOMS PULSE 
BARS FNKEYS OUT ROMTABLE 
BINARY IN PIN VOLTS 
BYTE LEDS PORT SCOPE 


Regular readers of E2CM will recognise the name of Mike Williams 
— we have published a number of utilities written by him in past 
issues. 


We have now collected all the published routines together and 
added a number of new utilities to produce the ‘Experimenter’ 
ROM. 

The brief description of the available commands will show just 
how versatile the ‘Experimenter’ is. The ‘Experimenter’ should be 
of great interest to those working in education. The graphic 
representation of physical quantities makes the presentation of 
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~ 580 REM 
590 DATA Mike = Dec. ist. 


Electronics and Computing 


SPECIAL OFFER 


BNE print_line 
JSR sgahecned 


TEAR EOIAL BRK 
3 Ht 
ngits aes 


460 REM Now poke in the Gate. os 
870 REPEAT. a 

480 READ. AS: IF. AS<>"END" ‘THEN pRocstr ng 
“A90 UNTIL ipistilscaadtte + : 


S30 DEFPROCstring (A$). 
- $40 $romZeA$:romZ=rom%+LENAs | 
jain ?t{romh) =O2 sd iacetefheesnite: 
540 ENDPROC 


+s Pisce, your oom into hare 8 a 


400 DATA Nathan — Jan 24th 
610 DATA Yuki — June. th» 
DATA Momoko + dahy : 

630 DATA END wees 


many science experiments synamic and thus easier for the student 
to comprehend. 


*SCOPE 


produces a scrolling oscilloscope ~ like display of the analogue 
voltages with facilities for variable scroll speed and for freezing the 
frace. 


At present the ‘Experimenter’ is not available in the shops. To order 
at the Special Price of £17.50 plus 50p p&p please send a cheque or 
postal order to MEWsoft, 11 Cressy Road, LONDON NW3 2NB 


ONLY £17.50 
plus 50p p&p 
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More code 


The bare bones of the bubble sort code are 
shown in Listing 1. It should be possible to 
add it to existing Z80 wordprocessors 
because, like the number-conversion 
routine, it has the virtue of leaving the 
document length severely alone: the sort 
should be invisible as far as the host 
wordprocessor is concerned. The listing is 
heavily annotated to show what’s going 
on, but the object code isn’t printed, since 
it would be foolhardy to type in the raw 
bytes and expect them to work their 
miracles immediately. 

This is a routine which needs a certain 
amount of care in its use: the bubble sort 
code itself is about 240d bytes long, 
excluding checking routines, which must 
be created as need arises. If, for example, 
records containing five fields are set up, 
then a safety program must be written to 
ensure that the correct number of delimit 
symbols (four in this case) are present in 
every record, and that no null fields have 
appeared. A blank field containing at least 
one space character is allowed, but a null 
field of two markers next to each other is 
not. The check-code is easy to write but is 
lengthy due to the need to include informa- 
tive error-messages such as “field marker 
absent in record 52” and “the end section- 
marker is missing”. The checking routine 
must also establish where the Sort-File 
begins by searching for the SECTION- 
MARKER, and the start-address should 
be loaded into START. The file can then be 
searched from that point onwards until the 


Bubble sort 


Richard Sargent has included a fast bubble 
sort routine and special print routines to 
create poster sized letters in his Spectrum 
wordprocessor project. 


second SECTIONMARKER is found, which 
indicates the end of the Sort-File. The total 
number of records present will need to be 
counted and placed in RECNUM. The 
variables DEPTH and FIELDNUMBER 
have default values of one, but different 
values may be supplied by the user 
whenever a sort is about to be performed. 


Sorting is achieved by the comparison of 
the ASCIl values of characters. “adam” will 
be placed lower in a list than “BOB” since 
“a” has a value of 97 and “B” has a value of 


66. This is often undesirable, so a 
CASELOCK variable has been provided, 
which, when set to zero, causes the routine 
to ignore differences in case. A number 
sort, too, requires care, since a leading 
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space is not the same as a leading zero. A 
field containing % 9% will be placed ahead 
of a field containing %01%. The solution to 
this problem is consistency. Either always 
use leading zeros or always use leading 
spaces. Better still, use stock numbers 
starting with 1000. Finally, in order to sort 
your records chronologically, you must 
enter the date in year-month-day order. 


e ° 

Special print routines 
One of the special ROM printer output 
routines is called PQP (Poster-quality- 
print) since, in its default setting, it is cap- 
able of printing characters 17mm high by 
14mm wide. This gives 15 character loca- 
tions across a piece of A4 paper. What, 
though, of NLQ (Near letter quality) print? It 
is possible to get close to NLQ. Design a 
suitable font in RAM and the ROM routine 
will print it. (It does take a long time to 
design NLQ characters on graph-paper, | 
and “borrowing” commercial designs will | 
only work if they were formed on an identi- 
cal matrix.) 

What the POP routine really does is drive | 
an Epson-type printer in high-resolution 
bit-image mode. Each character printed is 
formed ona 16XB matrix, and there is suffi- 
cient room to print 56 characters across 
the page when the routine is set to print in 
SIZE1. SIZE2 puts about 28 characters 
across a page and SIZE4 is the mode 
which produces the large poster-like let- | 
ters, 14 to the page. The routine itself is 1K 
and the shape table for the 96 ASCII 
alphanumeric characters uses a further | 
1.5K. 

The other special printer routine is a 
short affair, designed specifically to enable 
the WYm?0 Graphic Mode of the Epson 
RX80 to be used easily from the 
wordprocessor. The RX80 has 32 built-in 
graphics which are very useful and, unlike | 
the graphics of bit-image mode, they are | 
printed at the normal speed of 100 CPS. 
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More This Month 
at Maplin 


Colour—coded IDC cables 
16-way (XR80B) ONLY 32p per metre 
20-way (XR81C) ONLY 40p per metre. 
26-way [XR82D) ONLY 54p per metre. 
34-way (XR83E] ONLY 70p per metre. 
40-way |XR84F) ONLY 82p per metre 
50-way [XR85G) ONLY 99p per metre 

4-way flat flexible telephone lead (XR86T) 
ONLY 18p per metre 

Stepper motor 48 steps/rev, 12V 0.13A per 
phase, 4-phase unipolar, 57g, working 
torque 8mNm max. ONLY £9.95 (FT73Q) 

Driver chip for motor: SAA1027 ONLY £3.75 
(QY76H) 

* SAVE | Kit containing everything you need 
motor, SAA1027, data sheet and passives 
ONLY £13.35 (LK76H). 


Sounds Terrific 


Professional Quality 
High Power Loudspeakers 

featuring 

* Virtually indestructible high-temperature 
voice-coil reinforced with glass-fibre 
100% heat overload tolerance 
Advanced technology magnet system 
Rigid cast alloy chassis. 

Linen or Plastiflex elastomer surrounds. 4 
5-year guarantee {in addition to 
statutory rights) 

Prices from £18.95 

Send S.A.E. for our free leaflet XH62S 


+4 +e * 


Top Ten Kits 


THIS/LAST 
MONTH DESCRIPTION CODE PRICEBOOK 
1. (1) @ live-Wire Detector LK63T £2.95 14 XA14Q 
2. (2) @ 75WMosletAmp. LWSIF £1595 BestE&MM 
3. (3) @ CorBurglorAlarm LW78K £7.49 4 XAO4E 
4, (4) @@ Partylite LW93B «£10.95 Best E&MM 
5. |5| @ U/sonicInirudr Dictr LW83E £10.95  4XA04E 
6. 16} @ 8WAmplitier LW36P £4.95 Catologue 
7. (10) @ Logic Probe LKI3P = £10.95. BXA08J 
8. (8) @@ Syntom Drum Synth. LW86T £12.95 Best E&MM 
9. |9| @ Computadrum LK5S2G = £9.95 12 XA12N 
10. {7} © lightPen LKSIF £1095 12XA12N 


Over 100 other kits also available. All kits 
supplied with instructions. The descriptions 
above are necessarily short. Please ensure you 
know exactly what the kit is and what it 
comprises before ordering, by checking the 
appropriate Project Book mentioned in the list 
above. 


is itaturtie? 
is itarobot ? 
is ita buggy ? 


BOONE, 


May be used by any computer with RS232 facility. 
Stepper Motor controlled. 

Half millimetre/half degree resolution. 

Uses ordinary felt-tip pens. 

Built-in 2-tone horn, line-follower. LED indicators. 


The Zero 2 Robot is the first truly micro robotic system available 
and remarkably it costs less than £80. Complete kit (only 
mechanical construction required} £79.95 (LK66W) 

Full details of power supply and simple interfacing for BBC, 
Commodore 64 and Spectrum, in Maplin Magazine 15 

price 75p [XA15R)}, 


Mail-order: P.O. Box 3, Rayleigh, Essex SS6 8LR. 

Telephone: Southend {0702} 552911 

SHOPS 

@ BIRMINGHAM Lynton Square, Perry Barr, Tel: 021-356-7292. 
@ LONDON 159-16] King Street, Hommersmith, W6. 
Telephone: 01-748 0926. 

@ MANCHESTER 8 Oxtord Road, Tel: 061-236 0281. 


@ SOUTHEND 282-284 London Rd, Westcliff-on-Sea, Essex. 
Telephone: 0702-554000. Shops closed all day Monday. 


yes! it’s Zero 2. 


& accuracy (0.257 


NNA/PLIIN 


W.H. Smith* or in 


@ SOUTHAMPTON 46-48 Bevois Valley Road. Tel: 0703-225831 


More Choice In 
Multimeters 


A new range of very high quality multimeters 
offering truly amazing quality at the price 
Pocket Multimeter, 16 ranges, 2,0000/V DC/AC 
£6.95 (YJO6G} 

M-102BZ with continuity buzzer, battery tester 
and 10A DC range, 23 ranges, 20,0000/V DC 
£14.95 (YJO7H) 

M-2020S with transistor, diode and LED tester 
and 10A DC range, 27 ranges, 20,0002/V DC 
£19.95 (YJO8J) 

M-5050E Electronic Multimeter with very high 
impedance FET input, 53 ranges, including 
peak-to-peak AC, centre-zero and 12A AC/DC 
ranges £34.95 (YJO9K) 

M-5010 Digital Multimeter with 31 ranges 
including 209 and 204A DC/AC FSD ranges, 
continuity buzzer, diode test, and gold-plated 
pcb for long-term reliability and consistent high 


% +1 digit DCV) £42.50 {YJ10L} 


The Maplin Service 


All in-stock goods despatched same day for al 
orders received before 2.00 pm 

All our prices include VAT and carriage [first 
class up to 750g) 

A 50p handling charge must be added if your 
total order is less than £5.00 on mail-order 
(except catalogue} 


% Phone before 2.00 p.m. for same day despatch. 


1985 
CATALOGUE 


Pick up a copy now 
at a branch of 


one of our shops. 
Price £1.35, or by 
post £1.75 from 


Raging 
“ 


our Rayleigh 

address ~S. 

(quote CA02C). f 7 / 

"Some branches 

haw tet of eek du i 4 ~ 


All offers subject to availability. 
Prices firm until 9th November 1985. 


